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And of His Signs

is the creation of the heavens and the earth, 

and the diversity of your languages and colors; 

indeed, there are Signs in this, for those who know.

(Q. 30:22)
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Introduction

We live in a world that has been transformed by a unique event: the rise of 

modern science in Europe in the seventeenth century. From its origin in the 

tiny part of Western Europe, this singular phenomenon has spread to all 

parts of the world during the last three centuries. Its transforming force has 

changed many aspects of how we live, die, communicate, marry, give birth 

to children, produce food, clothing, housing and conduct the other 

thousand and one daily routines of our lives.

Modem science is also the only part of the Western civilization that is 

unquestionably welcomed in all cultures. It is definitely in high demand in 

the Muslim world. From political leadership to reformers and from the 

common man in the street to the opinion leaders, everyone seems to agree 

that the Muslim world needs to catch up with the West in science and 

technology. The resolutions adopted by the Organization of Islamic 

Conference at its regular summits, the mantra of the political leadership in 

countries as far apart as Morocco and Pakistan and the writings of various 

leaders throughout the Muslim world—all incessantly demand more and 

more science. It is another matter that in their blissful innocence, they 

often confuse technology with science and even when they mean science, 

they usually only mean the applied sciences. Thus, it is not surprising that 

in public discourse about science in the Muslim world, the phrase most 

often used is “science and technology” in one breath, without a pause.

Since the time of the nineteenth century modernist reformers, the 

general opinion in the Muslim world has been that the West was able to 

advance and colonize almost the entire Muslim world because of its science 

and technology, both spoken of as if they are one. This has given birth to 

the “catching up syndrome”—the idea that as soon as the Muslim world 

acquires science and technology, it will catch up with the West. This has 

been articulated by such a large cross-section of leadership and with such 

regularity that it has become the gospel of contemporary development 

strategies.

Considering the impact of modem science on the modern world, 

perhaps it is not unwarranted that Muslims should be so enthralled by it. In 

addition, there are the essential needs of the contemporary Muslim 

societies which dictate a reliance on modem science and its products. These 

range from genetically altered seeds to telecommunication, from defense 
needs to pharmaceuticals and from consumer goods to essential chemicals.
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In fact, for all practical purposes, the Muslim world, comprising one 

quarter of human beings now living on planet earth, is utterly dependent 

on the modem science and technologies based on it. This dependency is 

not merely the artificial dependency of the elite for consumer goods; 

rather, this is a fundamental dependence in almost all areas of life—from 

commodities of daily use to airplanes that transport millions of Muslims 

around the world every year. And this dependence is increasing. In this, the 

Muslim world shares its predicament with other non-Western countries. 

Perhaps it would not be wrong to say that science is the only product of 

Western civilization which has produced an unquenchable hunger in all 

other civilizations.
In its triumphal march during the last three centuries, modern science 

has obliterated all other ways of exploring nature, at least in a practical 

sense. One does not need years of research to verify this claim: from 

Islamabad to Jeddah and from Beijing to Niamey, contemporary scientific 

research is conducted on the same foundations as it is in any university or 

research laboratory in a non-Muslim country. It is obvious that a nuclear 

magnetic resonance spectrometer that has been installed in Makkah does 

not produce Islamic spectrographs; likewise thousands of Muslim scientists 

who work in European and North American laboratories do not produce 

Islamic science just because they are Muslims. They are workers in a 

vineyard that is deeply rooted in a civilization other than Islamic, the 

erroneous notion of universality and neutrality of modern science not 

withstanding.
What is extraordinary in modern science is its global reach, not the 

illusion of its conformity with the metaphysical principles of all civilizations. 

This global reach also means a transforming power; it is these two 

aspects—the global reach and the transforming power—that have made it 

an unprecedented phenomenon in human history. What is without parallel 

in modem science is not any profound metaphysical or spiritual 

foundation; it is the sheer magnitude of its reach, its ability to penetrate 

cultures as different as Islamic and Hindu, Chinese and those of the North 

American aboriginal people. Emerging in a small part of Europe in the 

seventeenth century, through a complex process of appropriation, 

transformation and assimilation of Greek and Islamic scientific traditions, 

modern science soon broke away from both the Greek and the Islamic 

traditions in many fundamental ways. In time, it not only attempted to 

describe and explain nature, it also formulated its own “theology of 

nature”. It gave birth to its own language and culture. During the course of

the last three centuries, it has produced a community of scientists who 
belong to different races and religions but who share ideas and theories in 

a language made up of symbols and notations. They can discuss the origin 

and evolution of the cosmos and life on the basis of shared symbols and 

notations; they can interact through equations. The fact that electrons, 

atoms and molecules on the one hand, and gears, levers and beams on the 

other, have become universally accepted words in which contemporary 

scientists, engineers as well as the ordinary citizens of various nation-states 

communicate and conduct their daily business all over the world is 

indicative of the vast reach of the scientific enterprise.

This global penetration of modem science is ayaiz accompli, whether one 

likes it or not If history can be our guide, it does not seem possible that we 

will return to a concept of matter—and ultimately of the whole universe— 

which is built upon the pre-seventeenth century notions of matter, space 

and time. Whatever judgment we may choose to pass on modern science, 

there is no escape from it Even in the domain of non-Westem medicine, 

where results of alternate philosophies of the human body and its maladies 

and treatments have been effectively demonstrated, modem Western 

medicine has been rapidly replacing traditional practices, thus causing an 

irreparable loss for the whole human race.

In the West, the rise of modem science has been accompanied by 

struggles with religious authorities as well as theological reflection on the 

new sdence and its products. These inner tensions and dynamics have 

produced an impressive amount of literature that deals with issues related 

to various aspects of Christianity and science. From Augustine to Newton, 

every major philosopher and scientist has reflected on the implications of 

scientific discoveries on their faith. There has been a surging interest in the 

science-religion discourse during the last quarter of the twentieth century. 

Briefly stated, the defining questions of contemporary science and religion 

discourse in the West revolve around a central core that include questions 

related to the origin of the cosmos, life and the notion of human person. 

These questions have arisen through advances in cosmology, quantum 

physics, neuroscience, evolutionary biology and other related disciplines 

which have made it possible for these sciences to provide purely “scientific 

answers” to some of the oldest and most fundamental questions humans 

have ever asked: What is life? When and how did it begin? What is the 

nature of nature? Is nature merely a huge coagulation of purposeless 

matter that has somehow emerged on the cosmic plane? Or is there any 

teleology observable in natural phenomena? Does God act in the physical
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world? Or are natural causes sufficient to explain everything—from 

thunderstorms to the formation of galaxies? Ihaditionally, it has been the 

prerogative of religions to provide answers to these questions. Now science 

makes the same attempt. This encroachment of science in a territory held 

by religions for centuries has generated several new facets of age-old 

science-religion discourse. The new religion and science discourse seeks to 

build bridges between science and Christian theology.

In the non-Christian traditions, the situation is rather different. In the 

case of Islam, the contemporary science-religion discourse is something of 

an historical anomaly. Islamic tradition has never faced a situation like the 

one it faces today. There are historical reasons for this. Modem science 

came to the Muslim world at a time when most of the traditional Muslim 

lands were under direct colonial rule. By then, the Islamic scientific 

tradition had withered. The great centers of learning that had sustained a 

continuous flow of scholars and scientists for centuries had all been 

hollowed out. And this had happened, not due to the devastation caused by 

the Mongol armies, as it is normally assumed, but in three apparently 

powerful and rich empires that had emerged following the Mongol 

invasion. Historical data clearly show that the Muslim world had recovered 

rather quickly from the Mongol disaster and within a short time, a large- 

scale realignment had produced three new empires: the Ottoman (1290- 

1924), the §afavi (1501-1722), and the Indian Timuri (1526-1857). During 

this later period, cities like Isfahan, Delhi and Istanbul were much more 

magnificent than Baghdad and Basra of the ‘Abbasid era. Adorned with 

public parks, palaces, great open squares, impressive mosques, hospitals, 

schools, extensive irrigation works, and caravanserais, these cities 

supported artisans and craftsmen at a scale never before witnessed in the 

Islamic civilization. These three empires were not lacking in wealth and 

splendor, yet the Islamic scientific tradition withered in this era of riches. 

Why? Ulis remains one of the most enigmatic questions of the history of 

science. Chapter five explores this question in some detail.

But regardless of the causes, the Muslim world did experience a 

profound loss of its most enduring tradition and eventually paid the heavy 

price through subjugation by the European powers which arrived in the 

traditional Muslim lands with armies carrying superior arms, built through 

advances in science and technology. Thus, for the Muslim world, the 

experience of colonization marks the watershed between the two eras: their 

colonization not only transformed the most basic institutional structures in 

the traditional Muslim lands, it also transfigured the tradition that had 

given birth to these administrative, educational and research institutions. 

When the direct colonial rule ended, not only the geographical boundaries 

were re-drawn but a new intellectual tradition was also enacted. It is this 

new intellectual tradition that has produced a cultural schizophrenia in the 

contemporary Muslim world. Seen from the perspective of the colonized, it 

was the sheer force of modem science and technology that had made it 

possible for England and France to colonize a large part of the world. This 

self-diagnosis then gave birth to the “catching up syndrome” and produced 

an insatiable hunger for modem science.

But this is in retrospect. For the late nineteenth century Muslim 

reformers, no such luxury existed. They had no time to ask serious 

questions about the relationship between Islam and modem science. Their 

concerns demanded immediate attention and practical responses; their 

survival was at stake. Faced with the task of survival, they postulated that 

the reason for their colonization was that they had fallen behind in 

developing modem science and the remedy was, therefore, to acquire it, as 

fast as possible. As a result, they saw modem science and technology as the 

most desirable aspect of Western civilization and implored their people to 

acquire it at all costs. In order to provide religious support to their agenda, 

an Islam and science discourse was construed on the basis of proving that 

no disharmony could exist between the “Work of God” and the “Word of 

God". Ulis misconstrued discourse has, by now, produced mountains of 

literature that attempts to find evidence of every modem scientific 

discovery in the Qur’an. This apologetic literature also attempts to show 

that the Qur’an is, in fact, the word of God because it contains scientific 

theories and facts which modem science has only recently discovered.

Seen from the perspective of the Islamic tradition, such constructions 

are rather odd. During the centuries when science was an actively pursued 

discipline within the bosom of Islamic civilization, its relationship with 

Islamic worldview was never even a question: the Islamic scientific tradition 

had emerged from the same ethos which had given birth to all other 

branches of knowledge and it was fully integrated into the hierarchy of 

Islamic thought Ibn Sina would have thought it absurd to conceive of 

“Islam” and “science” as two separate entities which had to be somehow 

related to each other. Al-Ghazali would have considered the very idea of 

“Work of God” and “Word of God” appalling. Mulla $adra would think that 

such a division is a product of an unhealthy mind. During the time when 

the Islamic scientific tradition was a living entity, no such division was 

perceivable. Even when foreign currents were introduced into the Islamic
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tradition, they were quickly assimilated through an organic process of 

transformation. That which could not become Islamic remained outside the 

domain of Islamic polity as a foreign entity.

This is no more the case. The emergence of the contemporary Muslim 

nation-states was not accompanied by a renewed link with the Islamic 

tradition of learning that had produced monumental works of science, 

philosophy, religious thought, and literature. During the colonial era, that 

tradition was transfigured. In the meanwhile, the world had also changed 

drastically and a vast body of new knowledge had been produced. This new 

body of scientific knowledge demanded careful scrutiny, appropriation and 

assimilation. But all of this could only happen if the severed ties to the 

Islamic tradition of learning were re-established. But these ties could only 

be re-established if there were some “breathing space” for the task of 

reconstruction—a breathing space that could allow a large number of 

Muslim scholars and scientists to reclaim their tradition. But such a 

generation of scholars could only be produced if they were educated and 

trained in an organic and living Islamic tradition that was capable of 

appropriating and naturalizing new knowledge, as it did in the ninth to 

eleventh centuries. Thus, the daunting task of revival became hostage to a 

vidous aide and remains unfinished.

In reference to the framework of inquiry, it is important to realize that 

whereas in the West, it is theology that has been poised as a counterweight 

in the Christianity and science discourse, the same cannot be the case for 

Islam. For a meaningful discourse between Islam and modem science, 

Islamic theology cannot be expected to play the same role because in the 

Islamic tradition, theology deals with a different subject matter and its 

status is not like that which it has in the Christian tradition. In fact, it can

I
4

be said with enough justification that just as there are no councils, synods, 

or ecclesiastical institutions in Islam, there is no theology as the term is 

understood in the Western religious tradition. The representatives of the 

Islamic tradition chose another name for their “theology”: usul al-din, “the 

principles or foundations of religion”. In doing so, they also established an 

analogy with the term usiiZ al-fiqh, “the principles or foundations of 

jurisprudence". It must be stressed that this difference is much more than 

semantic; these two terms insist that they, respectively, refer to a “theology” 

and a jurisprudence based on the sacred scripture of Islam, the Qur’an, 

and the Sunna (lit. the “Way”) of the Prophet of Islam. And while there 

were, and still are, various schools of law in Islam, all believers agree on 

these two primary sources of Islam. And though Kalam is recognized as a

distinct branch of philosophy, the traditionalists have clearly distinguished 
their discourse from Kalam, which was based on rationalist inspiration. But 
even Kalam cannot be said to be “theology” in the strict sense of the term 
as it is used in the Christian tradition. The subject matter of Kalam 
indudes many aspects of philosophy rather than theology, embracing, for 
example, logic, epistemology, and cosmology. The practitioners of Kalam, 
nutahallimun, regarded their discipline to be a philosophical metaphysics 
and considered themselves to be the rivals of the falasifa (philosophers), the 
practitioners offalsafa (philosophy).

Thus, for a creative exploration of the relationship between Islam and 
modem science, one needs to examine modem science from the
perspective of the Islamic concept of nature taken as a whole and within its 

own matrix which is based on the revealed text, the Qur’an, and 

supplemented by the Sunna of the Prophet of Islam. This is not an easy 

task because as soon as one brings the revealed text into the contemporary 

discourse, there appears to be a hardening of attitudes and closing of doors 

because the science-religion discourse in the West is construed in the 

framework of theology and science and not in terms of the Bible and 

science, at least not in the mainstream. But perhaps the worst impediment 

is the parallel that is more likely to be drawn between such a stance and the 

presence of an extremist strand in the West which posits the Bible as a 

counterweight in the science-religion discourse, a strand that is despised in 

the academic world. However, notwithstanding this difficulty, one cannot 

think of a genuine Islam and science discourse which is not rooted in the 

Qur’an.

It must also be recognized that as a transplant, modem science raises a 

different set of questions for the Islamic tradition from that which forms 

the core of discourse between Christianity and modem science, though 

there is bound to be some overlap. These questions are also different from 

those which arose naturally within the Islamic scientific tradition during the 

centuries when it was a living tradition. These new questions require a new 

methodology and a new language of discourse. This book attempts to 

examine and answer some of these questions. It builds upon the work of a 

small number of scholars in the vanguard who share an awareness of loss 

and a consciousness of the need to recover and revive the Islamic 

intellectual tradition which had given birth to Islamic scientific tradition.

Islam and science discourse cannot attain any degree of authenticity 

without its roots going back to the Islamic scientific tradition. What was 

Islamic in Islamic scientific tradition? How was this tradition rooted in the

•IS
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Qur'inic worldview and whatever happened to it? How does modem 

science differ from the Islamic scientific tradition? Equally important are 

the epistemological considerations concerning the status of the Qur’an in 

relation to modem science and the nature and meaning of the so-called 

scientific verses of the Qur’an. Similarly, the Islamic understanding of the 

physical cosmos, God's relationship to the created beings and the Islamic 

concept of life and its purpose are essential to any meaningful discourse on 

Islam and science.
It will not be an overstatement to say that this is an essential task which 

needs to be undertaken by a large number of Muslim scientists who are 

deeply rooted in various Islamic sciences. But contemporary Muslim 

scientists are a product of secular institutions. They do not receive any 
formal training in Islamic sciences and their knowledge of Islam’s 

formidable tradition of learning is, by and large, fragmentary. Islamic 

scholars, on the other hand, generally remain oblivious to modem science. 

They have neither the academic training nor the technical skills to discuss 

the relationship between Islam and science. As a result, the Islam and 

sdence discourse has remained underdeveloped. It is not even taken 

seriously, though considering the impact of modem science on the Islamic 

civilization, a serious interaction with modem science at this level is not 

merely an academic exercise; it is an essential imperative. Modem science 

also attempts to redefine the very notions on which the relationship 

between humanity and its natural habitat is built. It has created several 

strands of its own pseudo theology and has opened many new domains of 

ethical and moral concerns through advances in such fields as genetics and 

neuroscience. But above all, it is the triumphant force of modem science 

that seeks to replace all worldviews other than its own which needs an 

urgent and creative response by all religious traditions, most of all from 

Islam which remains anchored in the Divine Word, the Qur’an, as it has 

always been.

•it

The Beginning

By the time science emerged as an organized activity in the Muslim world, 

the Islamic civilization had already experienced two profound revolutions. 

The first was an intellectual revolution of the first order, the second, a social 

revolution which brought three advanced civilizations into mutual contact 

in the Muslim world through a language that was to become the lingua 

franca of Muslim learning: Arabic. Both of these revolutions had far 

reaching consequences for the emerging Islamic scientific tradition.

The intellectual revolution was brought about by an intense meditation 

on the Qur’an by the companions of the Prophet of Islam. In the course of 

one generation, the Qur’an had transformed the entire range of human 

experience for the Arabs—from the rules of their language to the most 

mundane matters of daily life. Revealed to the “unlettered Prophet” in 

“dear Arabic” during the course of twenty-three years (610-32), the 

Qur’an not only contained a moral code and the fundamentals of faith, it 

also had an advanced technical vocabulary. This rich repository of technical 

terms, which revolves around the Qur’anic concepts of life, death, 

resurrection, prophethood and the moral response of the two sentient 
beings1 2 3 4 to its message, provided the first conceptual framework for the 

Islamic tradition of learning.

1. Nabiyun ummiyun, Q. 7:7.
2. ‘aratoyun mubin, Q. 16:103.
3. The exact date of the first revelation is almost impossible to ascertain.

Many historians favor 21st day of the month of Ramadan, 13 years 
before the Hijra, when Prophet Muhammad was 40 years, six months 
and 12 days old (39 years, three months and 22 days according to 
lunar calendar). This is based upon the reports that the first revelation 
came on a Monday, in the month of Ramadan. This corresponds to 
August 20, 610 CE. Other reports suggest the 7th or the 17th day of 
the same Ramadan.

4. Humans and Jinns, see Q. 6:128,130; 51:56; 72:1.

Hie first to emerge in Islam were the religious sciences. During the life 

of the Prophet, the nascent Muslim community had recourse to him for all 

their spiritual needs. But after his death, the foremost problem faced by the 

community of believers was to know how to know God. The path to this 

knowledge, outlined in the Qur’an, had to be elucidated. The person most
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eminently qualified to do this was the Prophet himself but after his death, 
this responsibly had to be shared by those who were the most learned. 
The work of these men and women gave rise to the emergence of the 
sciences of the Qur'an fuium al-Qur'dn), which included, among others, the 
science of its recitation film al-qirffat), exegesis film al-tafsir), and 
jurisprudence tfiqh}—the queen of Islamic sciences.

This was followed by the emergence of various sciences related to the
preseivauon of the sayings and deeds of the Prophet, Hadith: lilm al-rijdl, 

(sdence of biographies), ‘ilm al-ansab (science of genealogy) and cilm at 

larXh (sdence of history). These religious sciences provided the intellectual 

context and some elements of the methodology that was later used by 

natural sciences. The key elements of this methodology were an 

uncompromising adherence to truth and objectivity, a respect for 

corroborated empirical evidence, an eye for detail and a refined taste for 

proper categorization and classification of data. It was only after the 

Qufanic sdences had been firmly established and earliest collections of 

Hadith had been compiled that the Islamic scientific tradition emerged. 

But more than the mere chronology, what is important here is the fact that 

the scientific tradition that was to remain the most advanced scientific

5- There are different opinions about Abu’l Aswad’s name, geneology and 
*** but all sources agree that he was an eminent Tabici, a partisan of

tradition anywhere in the world for the next eight centuries, arose from the 

bosom of a tradition of learning that had been grounded in the very heart 

of the primary sources of Islam: the Qur’an and Hadith.

The Intellectual Milieu
Before the advent of Islam, Arabs had no science except for the traditional 

Bedouin knowledge of astronomy and medicine. There were only a few 

among them who could read and write. But they excelled in poetry and 

their memory was legendary. Arabic was already a sophisticated language 

but it did not have scientific technical vocabulary. The rules for Arabic 

grammar were first formulated by Abu’l Aswad al-Du’ali (d. 70/688-9), who 

flourished at Bajra. According to the legend, it was ‘All ibn Abl Talib, the 

cousin, and later, the son-in-law of the Prophet and the fourth and the last 

of the four rightly guided caliphs (r. 36-41/656-661) who is said to have told 

al-Dulli to write a treatise on Arabic grammar based on the tripartite 

principle that the parts of speech are three: the noun, the verb and the 

partide. This he did and Arabic grammar later developed on the basis of *

The Beginning

this principle, initially in Madinah, Kufa and Ba$ra—the three earliest 

centers of intellectual activity in Islam.
Arabs viewed the level of civilization of a person or a nation on the basis 

of linguistic skills. The purest Arabic was spoken by the Bedouins of the 
desert and initially it was the extraordinary power of the Arabic of the 
Qur’an that baffled the Makkan contemporaries of the Prophet; the 
Qur’anic Arabic was beyond anything they had ever heard. Its rhythm, its 
evocative power, its tremendous force and its unearthly syntax was so 
enchanting that even those who did not believe in its message used to go 
where it was being recited, merely to listen to its extraordinary discourse in 
a language that used the alphabet of their own language but that 
transcended its bounds by a mysterious mechanism.

But more than the sheer linguistic power of the Qur’an, it was its urgent 
invitation to act that provided the earliest stimulus for reflection on nature. 
The Qur’an contained a large number of verses that called attention to the 
harmony, symmetry and order present in the natural world. It drew 
attention to the regularities of the planetary motion, it asked its readers to 
reflect on the watercycle, on the alteration of the day and the night, on the 
way certain trees bifurcate and others do not, though they are rooted in the 
same soil and receive the same nutrients. It asked the faithful as well as the 
non-believers pointed and enigmatic questions: What was there behind this 
astonishing order in the universe? Who was responsible for the functioning 
of such a grand system? Who had established the order that allowed them 
to benefit from various processes present in the natural world?

This invitation to reflect on nature was such an insistent theme of the 
Qur’an that no one could ignore it, not even those who did not believe in 
its message. One cannot over-emphasize in a work of this kind the central 
position that the Qur’an holds in the development of the Islamic scientific 
tradition. In fact, every doctrine or every branch of knowledge that 
appeared in the Islamic polity traces its roots back to the Qur’an. It would 
not be wrong to state that the Qur’an is the foundation upon which 
everything Islamic is built. This revealed text is the primary source, the

‘AH ibn Abl Talib, under whose command he fought at the battle of 
Siflin. Wafaydt, vol. 2, pp. 535-9; Fihrist, pp. 87-90.

6. For example, the reaction of ‘Umar ibn al-Khaifab and Walid b. al- 
Mughira, two Makkans who knew how to read and write and who had a 
veiy developed literary sensibility; both felt utterly powerless against 
the power of the Qur’an. The former accepted the message of the 
Qur’an, the latter called it magic and sorcery.
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essential textbook, not only of the religious sciences but also of all other 
branches of knowledge that emerged in the Islamic civilization. It is the 
secret spring of the Islamic Weltanschauung, the very heart of the 
civilization inspired by this faith which made its first appearance in a 
remote desert, far from the main currents of other civilizations. We will see 
how the Qur’an linked the events occurring in nature to its central message 
in the next chapter; for now, let us briefly reconstruct the intellectual milieu 
of the early Muslim era and place the emergence of the Islamic scientific 
tradition in a broader historical context.

The technical terminology that came into existence as a result of a 
fervent and profound meditation on the message of the Qur’an by the first 
generation of Muslims was employed in the tafsir (exegesis) literature. This 
was an attempt to understand the precise and multi-layered prose of the 
Qur’an. In this process, the new technical terminology was defined in 
minute details. Grammar, rhetoric and the study of the pre-Islamic Arabic 
poetry also developed primarily as linguistic aids to the interpretation of 
the Qur’an. Thus, before the emergence of the Islamic scientific tradition, 
certain fundamental concepts, which had direct relation to the study of 
nature, had already been defined from the Qur’anic perspective. This 
included the very notion of knowledge (al-Um) and its related concepts— 
gnosis (mtfrifa) and comprehension (idrdA).

But the Qur’an could not be interpreted merely on the basis of 
linguistics; it required an inspired heart, a profound faithfulness to its main 
function (guidance), an indefatigable fidelity to the Law (S/uzrfa) and a 
detailed and comprehensive understanding of the life and sayings of its 
first bearer and interpreter—the Prophet of Islam. Thus it became 
necessary to recall, recollect and use the sayings and actions of the Prophet 
for a better understanding of the message of the Qur’an. The greatest 
scholars of Islam during this early period were primarily linguists, exegetes 
and jurisconsults (fuqaha?) who dedicated their lives to the patient study 
and interpretation of the Qur’an and the Traditions of the Prophet 
(Hadith) for the urgent needs of the Muslim community. They shaped the 
emerging intellectual milieu of the Muslim world in such a manner that the 
vision of Islam could be translated into a tradition of learning that was 
accessible to all and that could absorb new branches as it grew.

Not surprisingly, at the heart of this tradition of learning was the 
Qur’an. Committed to memory in childhood, the Qur’an regulated every 
event in the life of the Muslim community; it provided maxims to reflect 
upon, it nourished the hearts of the believers, it guided the scholars in

their search but it also guided those who could not even read the text by a 
method that directly affected the spirit. This initial flowering of the 
Qur’anic sciences created the foundations of Islamic tradition of learning 
upon which was built the study of nature. *hi.

The Qur’anic Data

The resources available to the emerging Islamic scientific tradition were not 
laboratories and instruments but a grand metaphysics of nature, a 
framework for inquiry and a language equipped with the technical terms 
needed to express the results. The Qur’an restored to the Arabic words 
their true character by stripping all illusions produced by the fantasy of 
pagan poets. Thus consecrated, the Arabic of the Qur’an referred 
everything back to the direct and sovereign divine influence. The Qur’anic 
name, ism, conferred to the thing its reality (Aa^iya) according to the divine 
knowledge, its objective existence (kawn) in creation and its legal value 
(Mm) amongst created beings. This minting of the name (wadc) 

simultaneously placed the thing so named in its proper domain among 
things and established its ontological dependence on the Creator.

When the scientific tradition emerged in the Islamic civilization, its 
initial technical terms came from the Qur’an and they referred back to the 
Qur’anic usage, establishing a fundamental congruity between their 
scientific usage and their Qur’anic meaning. The astonishing fixedness of 
the Arabic roots helped to identify the radicals of the Arabic verbs even in 
their most derivative form. In all fifteen verb forms, the verbs remain 
perpetually connected to their living source of fundamental meaning 
derived from the consonants. This not only helped in the compilation of 
Arabic dictionaries on a scientific basis but also established a semantic link 
between the technical terms and the language of revelation.

The conceptual framework that emerged during the early years of 
Islamic scientific tradition also used the resources of the Arabic language 
which were first developed for the study the Qur’an. Arabic morphology 
had investigated different aspects of each root word as actualization of 
divine action. It had granted maximum energy to the imperative mood of 
the verb. All verbal forms were analyzed in composition, classified in their 
respective logical order (taqdim wa ta'khir), and examined in their reciprocal 
situations with respect to the one who utters them (al-mutakallim, the first 
person), the one upon whom they call (aZ-muAAd/iA, the second person) and 
the absent one of whom they speak (al-gha'ib, the third). They were 
evaluated in respect to their degree of actualization in time: modi, the
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perfect, the action perfectly decided, realized and mudari‘, the aorist.

This structure of language was affected by the Qur’anic usage of words 

through the very process of ordering of ideas. This had a direct relevance 

to the terminology that was used in the Islamic scientific tradition. For 

example, reflecting on the fourteen consonants that are spelled like isolated 

letters (al-huruf al-muqatic at) which appear at the beginning of twenty-nine 

chapters (suwar, sing., sura) of the Qur’an, early commentators and 

grammarians established the basis for the emergence of the doctrine of 

ishtiqaq al-akbar, “superior semantic”, codified by Abu ‘All al-Hasan b. ‘All 
al-Farisi (d. before 370/980-81).7 8 9 This bold etymological leap was an 

attempt to fix, outside of time, the idea-type of which such and such a 

phenomenon should remain constantly a sign. These isolated consonants 

were also the inspiration for the emergence of the science of the 

philosophical alphabet (/a/r) that the sixth Imam, Ja‘far al-$adiq 

(d. 147/765), is said to have been the first to apply to the Arabic alphabet. 

Jabir ibn Hayyan (d. ca. 160/777), one of the first major figures of Islamic 

scientific tradition whose works have survived, and its most celebrated 

alchemist, was to make ample use of these resources of the Arabic language 

in his “Theory of Balances”, as we shall see toward the end of this chapter.

7. These 29 suwar are: 2, 3, 7, 10 to 15, 19, 20, 26 to 32, 36, 38, 40 to 46, 50
and 68. The 14 “disjointed letters” (a, I, m, s, r, k, h, y, t, s, h, q, n) 
come in 14 combinations of either one, two, three, four or five letters.

8. His advance grammar, Kitab 3abyat al-Prab and its commentary, Kitab
Sharah *abyat al-Idah, influenced all subsequent works of Arabic 
grammar. See Fihrist, pp. 139-40. j - , « ■

9. Traces of Babylon are still preserved in the ramparts of the Qa$r al-Sham . 
Abridge of boats linked it to the city of Giza (al-Jiza) on the west bank 
of the Nile. The name, al-Fus|i| (/it the tent) was given to the city 
because it was founded on the spot where ‘Amr b. al-‘A$ had pitched 
his tent during the siege of Babylon. The remains of both al-Fusjat and 

Babylon are now part of Old Cairo.

The Social Revolution
The social revolution which was to affect the emerging Islamic scientific 

tradition in a decisive way was brought about by the rapid expansion of the 

Muslim world into the regions held by three advanced civilizations: the 

Persian, the Egyptian and the Byzantine. This expansion started soon after 

the death of the Prophet of Islam in 11/632 and, over the next century and 

a half, produced a phenomenal intermixing of a large number of people of 

different races and religions in an ever-expanding geographical state. The 

swiftness of this expansion, its cosmopolitan nature and its sustained force 

was to transform the social relations and give birth to a creative energy that 

would transform all spheres of human activity. This social revolution also 

helped the nascent Islamic scientific tradition to incorporate into its body 

almost all extant works of the Persian and Hellenic science during the

course of three centuries through one of the most startling translation 
movements in history. This movement, which began in the middle of the 
eighth century and ended in the middle of the eleventh century, was 
patronized by a large number of individuals and institutions.

The expansion of the geographical boundaries of the Muslim world was 
to continue for at least eight centuries but its first two phases stand out as 
two rapid waves that brought a large area under Muslim dominion. The 
first took place during an eighteen-year period between 11/632 and 
29/649; the second between 74/693 and 102/720. Both of these expansions 
are important for placing the Islamic scientific tradition in its social 
context During the first wave of rapid expansion, which started in the very 
year of the death of Prophet Muhammad, first to be conquered was 
southern Mesopotamia (12/633); two years later Damascus was under 
Muslim control (14/635); the same year Persians were defeated at Qadisiyya 
(14/635). The following year (15/637), Byzantines were defeated on the 
River Yarmuk; in 16/638 Persians were again routed at J alula and 
Ctesiphon, the Sassanian capital was conquered. During the same year, 
Kufa and Ba§ra were established as garrison bases (amsdr); both cities would 
become intellectual centers of the early Muslim centuries. Jerusalem was 
conquered in 17/638; this brought a large influx of Jews and Christians into 
the Islamic milieu. By 19/640, all of Persia had been conquered; Egypt fell 
in 19/640; the same year Armenia was attacked; the next year (20/641), a 
companion of the Prophet, ‘Amr b. al-‘A§, conquered Babylon. In 22/643, 
fusta( was founded on the east bank of the river Nile, alongside the ancient 
Greco-Coptic township of Babylon. In the following year (23/643), Tripoli 
was conquered; in 26/646 Alexandria was finally captured (it was previously 
besieged in 22/642 and 24/645); in 29/649 Muslims had a powerful navy 
which was fighting against Byzantines; the same year Cyprus was 
conquered.

The second wave of expansion between 74/693 and 102/720 stretched 
the boundaries of the Muslim world into the very heart of Europe. In 
74/693, the Muslim army defeated Justinian II at Sebastopolis, Cilicia; the 
next year Armenia was conquered; in 78/697 Muslims were in Carthage. In
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92/710, four hundred Muslim soldiers had landed at the southern most tip 
of the Iberian Peninsula under the command of Tariq b. Ziyad; two years 
later, all of Spain, except for a strip of territory in the northwest of the 
peninsula, had been conquered. By 94/712, Muslims had established 
permanent rule in Sindh and Samarqand, the latter was to become an 
excellent center of Islamic science. In 99/717, a vanguard of the Muslim 
army had crossed the Pyrenees into France, seizing Narbonne; by 102/720, 
Muslims were well settled in Sardinia.

For our purpose, the significance of this rapid expansion lies in the fact 
that the newly conquered lands brought Muslims in direct contact with the 
most ancient centers of learning in the midst of a social revolution that 
involved laige-scale displacements and resettlements of a large number of 
people, conversions and mixing of races and faiths along with the 
establishment of new garrison cities. The development of new relations 
between people of different races and religions played a key role in the 
direction taken by the Islamic scientific tradition during its early days. The 
newly established contacts between Muslims and the Syriac-speaking 
Christians on the one hand and between Muslims and the Zoroastrians on 
the other were instrumental in the emergence of a translation movement 
that would bring a large number of Persian and Greek scientific texts into 
the Islamic scientific tradition. We will explore the impact of the translation 
movement in the third chapter.

It is useful to situate the emerging Islamic tradition of learning in its 
proper social context; after all, we are dealing with real men and women 
who lived their lives in relation to others and in a given time and place. We 
have already mentioned the two powerful conquest waves that swept 
through the ancient centers of learning, but what does it really mean? How 
could small armies of Muslims, originating in the city of Madinah, hold a 
territory so vast, belonging to so many races, cultures and religions? And 
what were the means of transfer of knowledge from the ancient centers of 
learning to the nascent Islamic tradition?

Most narratives of Islamic history ignore the remarkable process of 
social revolution that accompanied this conquest. They record the heroic 
deeds of individuals, details of battles and encounters of generals but they 
fail to bring into focus hundreds of thousands of men and women who lived 
in Ray, Khurasan, Samarqand, Bukhara, Cdrdoba and hundreds of other 
cities and villages; real human beings who could not be conquered 
overnight. Armies came and went but these men and women who lived out 
their lives in their localities did not come into the fold of Islam just because

a famous general, having defeated the army of their general, had passe 
through their town on his way to the next campaign. In order to have a 

glimpse of the social revolution that accompanied this conquest, we must 
perceive these changes at a local scale, in very ordinary terms. True, we 
cannot leave out the heroic deeds and the high drama altogether for that is 
the stuff of history, but in order to understand the emergence of a new 
tradition, we must concentrate on a much smaller section of the bigger 
picture. • ’

The post-conquest Muslim world during the first century of Islam was 
made up of geographically dispersed and racially diverse communities in 
which the Arab Muslims constituted the ruling stratum of a multilingual, 
multi-ethnic but overwhelmingly non-Muslim population. A vast majority 
of this overwhelmingly non-Muslim population lived in villages, some of 
which were in such remote areas that the news of the Muslim conquest 
could only reach there months or even years after the capture of main 
cities. Hence, whereas the conquest of land was a rapid process, the process 
of conversion to Islam was not; it took place gradually and naturally.

On the scale on which we wish to construct this picture, we must see this 
social revolution in small details. What did the Arab armies see when they 
arrived in new areas? They saw animals, birds and insects which they had 
never seen before. They saw new methods of irrigation, the use of new 
fertilizers, new crops and new fruits. They met with new warfare techniques, 
they encountered new technological devices, they saw bridges, dams, roads, 
they faced new manners of fortification and new methods of military 
communications. They saw beautiful ceramics, inks, pigments and 
embroidered artifacts. Most of these diverse things varied from country to 
country: what Samaqand offered was different from Egypt and what they 
found in Sardinia was different from what awaited them in Merv.

In the course of a century, all of these diverse and varied crops, methods 
and techniques became part of the Islamic civilization which spread over 
the newly conquered lands. The diffusion of new crops— such as rice, 
sorghum, hard wheat, sugar cane, cotton, watermelons, eggplants, spinach 
and many others—in various parts of that large empire meant that new 
techniques had to be developed for their cultivation in areas where these 
crops had never been cultivated. This also meant that thousands of men 
and women learned the use of new cultivation methods, they used new 
manures, they developed new irrigation systems, they increased their 
number of crops, making use of the seasons during which time the land 
had traditionally laid fallow. This meant a completely new rhythm of life
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which affected their work hours, their family and social relations and their 
sources of income.

This social revolution also facilitated mobility of people of different 
racial backgrounds at a scale never witnessed before. It was accompanied by 
a massive transfer of seeds, pigments and hundreds of other items over a 
large area. A process of urbanization also accompanied this social 
revolution. The new urban centers produced by this social revolution had to 
be provided with civic facilities, water, food, vegetables and sundry other 
things. This meant building of new dams, water channels, roads and a 
system of communication.

Throughout this period of unusual creative energy, there was one 
unifying thing: the Qur’an, its text having been given a definitive 
orthographic form during the reign of the third caliph, ‘Uthman b. ‘Allan 
(r.24-36/644-656). These rapid demographic and social changes also 
created new challenges of diverse nature. Most of the people in the newly 
conquered lands did not speak Arabic. How were they going to understand 
the message of Islam? With the rapid expansion and intermixing of races, 
new juridical and doctrinal issues arose which could not be setded on the 
basis of precedence found in the practice of the Prophet or on the textual 
basis found in the Qur’an. It was during this early period of the ever- 
expanding caliphate when its administrative center moved from Madinah 
to Damascus in 41/661 that the legal schools started to take definite form. 
The first of the four major legal schools into which Muslim jurisprudence 
eventually crystallized was that of AbuHanifa who used deductive 
extension of jurisprudence by means of analogy (qiyds) and insisted upon 
the right of preference (istihsdn) of a ruling suited to local needs. The other 
three legal schools were founded by al-Shafi‘1 (d. 205/820), Malik b. Anas 
(d. 179/795) and Afcmad b. Hanbal (d. 241/855).

Nor was this newly emerging social milieu a cohesive entity, and this, 
too, had profound consequences for the Islamic scientific tradition. The 
Islamic community was founded on the basis of a series of conditional 
contractual allegiances (bay'a, lit. the squeezing of hands). First, there were 
the two Aqaba contracts, which formed the political and social foundation 
for the Prophet’s migration to Yathrib (later to be called Madinah). Then 
there is the Sahifa Madinah, in 48 articles, which is considered to be the first 
written constitution of the Islamic state. In both, the Prophet appears only 
as an overseer of the affairs of the Community of Believers, umma, without 
any legislative authority, the legislative magisterium (amr) being reserved 
for the Qur’in alone. The executive power (hukm), an imperium, canonical 

and civil, belonged only to God; the role of the Prophet being only that of a 

facilitator. “I have received the command to wage war against men until 
they prodaim publicly: ‘there is no deity except God’,” he said, “once they 
announce this, their blood and their possessions become sacred to me by 
virtue of belief and their judgment belongs to God.” It was not up to him 
to probe the hearts of others; he had only come as a “wamer and as a 
bearer of glad tidings”.

The prophetic authority was, thus, entrusted to Prophet Mubammad by 
God, in the service of the Qur’anic Law and his political role was based on 
a formal contract with the community of believers, through their 
contractual allegiance literally performed on the hands of the Prophet by 
their representatives. After the death of the Prophet, this contractual oath 
was made with the first Caliph, Abu Bakr, by the leaders of various tribes at 
the gathering held at Saqifa Banu Sa‘da on the day of the death of the 
Prophet. Abu Bakr received this authority as Khalifa tul Rasul, the vice
regent of the Prophet At the death of Abu Bakr in 13/634, the choice fell 
on (Umar b. al-Kha((ab, allegiance was sworn on his hands as Amir ul- 

Mu'minin, the leader of the believers. On 26 Dhu’l-Hijja 23/3 November 
644, as he was leading the morning prayer, Abu Lu’lu’a, a Christian slave of 
al-Mughira b. Shu‘ba, then governor of Ba$ra, attacked him with a 
poisoned knife. On his deathbed, cUmar constituted a shurd (council) to 
choose his successor. Three days later, he died on the first day of the new 
Hijra year 24/644. Through the consultative process, the choice of 
leadership fell on ‘Uthm^n and, once again, the leaders of various tribes 
swore allegiance to him.

But the choice of the leadership of the community became an issue in 
36/656, at the time of the assassination of ‘Uthman—a schism from which 
Muslim polity never really recovered. It was this deep chasm that resulted 
in shedding of blood of Muslims by Muslims and that raised a fundamental 
question for which no simple answer could be found: Who was qualified to 
lead the community? The tension was heightened in 37/657 when two 
Muslim forces stood against each other at $iffin. The contest for the 
caliphate between ‘All, son-in-law of the Prophet and Mu‘awiya, the 
governor of Damascus and later the founder of the Umayyad dynasty, had

10. BuAAari/40/34.
11. BasAir wa nadhir, cf Q. 5:19; 7:188; repeated many times.
12. Abu Lu’lu’a, whose first name was Firoze, had complained to him about a

tax against him and ‘Umar had not complied with his request for a 
waiver, which he thought was not justified.
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which affected their work hours, their family and social relations and their 

sources of income.

This social revolution also facilitated mobility of people of different 

racial backgrounds at a scale never witnessed before. It was accompanied by 

a massive transfer of seeds, pigments and hundreds of other items over a 

large area. A process of urbanization also accompanied this social 

revolution. The new urban centers produced by this social revolution had to 

be provided with civic facilities, water, food, vegetables and sundry other 

things. This meant building of new dams, water channels, roads and a 

system of communication.

Throughout this period of unusual creative energy, there was one 

unifying thing: the Qur’an, its text having been given a definitive 

orthographic form during the reign of the third caliph, ‘Uthman b. ‘Afian 

(r.24-36/644-656). These rapid demographic and social changes also 

created new challenges of diverse nature. Most of the people in the newly 

conquered lands did not speak Arabic. How were they going to understand 

the message of Islam? With the rapid expansion and intermixing of races, 

new juridical and doctrinal issues arose which could not be settled on the 

basis of precedence found in the practice of the Prophet or on the textual 

basis found in the Qur’an. It was during this early period of the ever

expanding caliphate when its administrative center moved from Madinah 

to Damascus in 41/661 that the legal schools started to take definite form. 

The first of the four major legal schools into which Muslim jurisprudence 

eventually crystallized was that of AbuHanifa who used deductive 

extension of jurisprudence by means of analogy (71yds) and insisted upon 

the right of preference («Msan) of a ruling suited to local needs. The other 

three legal schools were founded by al-Shafi‘i (d. 205/820), Malik b. Anas 

(d. 179/795) and Ahmad b. Hanbal (d. 241/855).

Nor was this newly emerging social milieu a cohesive entity, and this, 

too, had profound consequences for the Islamic scientific tradition. The 

Islamic community was founded on the basis of a series of conditional 

contractual allegiances (6oy‘a, lit. the squeezing of hands). First, there were 

the two ‘Aqaba contracts, which formed the political and social foundation 

for the Prophet’s migration to Yathrib (later to be called Madinah). Then 

there is the ^a/u/a Madinah, in 48 articles, which is considered to be the first 

written constitution of the Islamic state. In both, the Prophet appears only 

as an overseer of the affairs of the Community of Believers, umma, without 

any legislative authority, the legislative magisterium (amr) being reserved 

for the Qur’an alone. The executive power (hukm), an imperium, canonical 

and civil, belonged only to God; the role of the Prophet being only that of a 

facilitator. “I have received the command to wage war against men until 

they proclaim publicly: ‘there is no deity except God’,” he said, “once they 

announce this, their blood and their possessions become sacred to me by 

virtue of belief and their judgment belongs to God.” It was not up to him 

to probe the hearts of others; he had only come as a “warner and as a 

bearer of glad tidings”.
The prophetic authority was, thus, entrusted to Prophet Muhammad by 

God, in the service of the Qur’anic Law and his political role was based on 

a formal contract with the community of believers, through their 

contractual allegiance literally performed on the hands of the Prophet by 

their representatives. After the death of the Prophet, this contractual oath 

was made with the first Caliph, Abu Bakr, by the leaders of various tribes at 

the gathering held at Saqifa Banu Sa‘da on the day of the death of the 

Prophet Abu Bakr received this authority as Khalifa tul Rasul, the vice

regent of the Prophet. At the death of Abu Bakr in 13/634, the choice fell 

on ‘Umar b. al-Khatfab, allegiance was sworn on his hands as Amir ul- 

Mu'mmin, the leader of the believers. On 26 DhuT-Hijja 23/3 November 

644, as he was leading the morning prayer, Abu Lu’lu’a, a Christian slave of 

al-Mughira b. Shu‘ba, then governor of Ba$ra, attacked him with a 
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poisoned knife. On his deathbed, ‘Umar constituted a shura (council) to 

choose his successor. Three days later, he died on the first day of the new 

Hijra year 24/644. Through the consultative process, the choice of 

leadership fell on ‘Uthman and, once again, the leaders of various tribes 

swore allegiance to him.

But the choice of the leadership of the community became an issue in 

36/656, at the time of the assassination of ‘Uthman—a schism from which 

Muslim polity never really recovered. It was this deep chasm that resulted 

in shedding of blood of Muslims by Muslims and that raised a fundamental 

question for which no simple answer could be found: Who was qualified to 

lead the community? The tension was heightened in 37/657 when two 

Muslim forces stood against each other at §iffin. The contest for the 

caliphate between ‘All, son-in-law of the Prophet and Mu‘awiya, the 

governor of Damascus and later the founder of the Umayyad dynasty, had

10. BuA/idri/40/34.
11. Bashir wa nadhir, cf. Q. 5:19; 7:188; repeated many times.
12. Abu Lu’lu’a, whose first name was Firoze, had complained to him about a

tax against him and ‘Umar had not complied with his request for a 
waiver, which he thought was not justified.
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become a complex affair in which most of the prominent Muslims took 

sides with one or the other contestant. Swords were drawn but when cAIi 

restrained himself and consented to arbitration, a section of his army 

mutinied, alleging that his consent to arbitration meant that his claims to 

caliphate had not been legitimate. The mutineers, who became known as 

the Khawarij (Kharijites or Secessionists), raised fundamental questions 

about the basis, limits and qualifications for the political authority. Their 

extreme views set them apart from other Muslims. They held that a Muslim 

who committed a grave sin (AaHra) would cease to be a Muslim and if he 

were the caliph, his blood would become lawful.

Hie Shfa, who had pledged ‘All their unquestioning support because 

they recognized his right to caliphate on the basis of his kinship to the 
Prophet, challenged this view, as did the Muiji'a,4 who disagreed with the 

Kharijite criteria for judging the belief of another Muslim on the basis of 

outward conformity to Law. They stressed that the submission and love of 

God was the foundation of belief, not the acts of piety. Should a believer 

commit one of the grave sins, but still believe, it would not impair his or 

her faith. They stressed that the ultimate verdict should be left to God; 

political authority should not be questioned on theological grounds 

because, in the final analysis, it belongs to God alone to determine the 

nature of the faith of every Muslim. They agreed with the Khaijites that any 

pious Muslim chosen by the community could become a caliph, whether or 

not he descended from Quraysh, the Prophet’s tribe. This was unacceptable 

to the Shi'a. They vested the right of caliphate and indeed, the right to 

interpret the Law, in the Imam, the rightful heir of the Prophet, who must, 

by definition, be from his progeny. The Imamite contended that in 

addition to the birthright to authority, it was indispensable for the Imam to 

have received a personal investiture, designating him as endowed with a 

supernatural privilege: ‘isma, impeccability, an arbitrary infallibility, 

guaranteeing him immunity in relation to God and freedom from 

accountability before men'

13. The name is derived from shfal (Ali, the partisans of‘All.
14. The term literally means “the upholders of irjdf" and is derived from the

Qur’anic usage of the verb arjtz (in non-Qur’anic usage aijtf), meaning 
“to defer judgment", cf. Q. 9:106. Murji'a identified faith (imdn) with 
belief, or confession of belief to the exclusion of acts. See “Muiji'a”, El, 
vol. vii, pp. 605-7.

15. On these early developments, see Azmi, Mohammad Mustafa (1978), 
Studies m Early Hadith literature, American Trust Publications, 
Indianpolis, pp. 1-5, wherein he quotes some of the earliest sources in 
support of his claim that the educational policy of the Prophet had 
established schools in Madinah where reading and writing was taught.

Between these extremes, the majority of Muslims followed the middle 

way. They were called Ahl al-Sunna wa'l-Jamd1, the people of the Way of the

Prophet (sunnites). They maintained that since all actual power comes from 

God, one must obey any non-apostate Muslim leader, go to prayers and to 

war under his order without probing too much about his virtues and vices, 

provided he publicly honors, respects and practices the basic tenets of 

Islam.
It was during these political and social upheavals that the first major 

theological controversies arose in Islam; these gave birth to various 

systematic schools of thought. One of the first such controversies hinged 

upon the nature of human freedom which had fundamental implications 

for the political situation of the time. Freedom meant responsibility; it 

meant that the caliph could not absolve himself from his deeds by invoking 

an inexorable decree of God. Predestination, on the other hand, meant the 

opposite. This is how a third group of scholars, the mutaAoZltmun, arose in 

Islam. They are sometimes regarded as being competitors to the other two 

groups of scholars, the jurists (juqaha>) and the traditionalists (muAo^t/Aun), 

but their area of interest was well-defined and different from the others. 

Initially, the mutakallimun were mainly interested in the questions related 

to free will and predestination, nature of divine justice, hell and heaven and 

divine attributes. They also formulated a physical theory which was to have 

important implications for the Islamic scientific tradition; it is briefly 

discussed in a subsequent section of this chapter.

The Beginning of the Islamic Scientific Tradition

Our knowledge about the origin of the Islamic scientific tradition is still 

very fragmentary. Most of the primary texts have been either lost or remain 

unstudied. This is especially true for the period before Jabir ibn Hayyan 

who is said to have died in 160/777. What is certain, however, is the 

presence of early medical and astronomical traditions that go back to the 

days of the Prophet. Soon after his migration to Madinah, the Prophet had 

established a school in his mosque where ‘Abd Allah b. Sa‘id b. al-‘A§ 

taught the art of writing. We also know that one form of ransom for the 

Makkan prisoners of war in the battle of Badr (2/624) was teaching of 

children for a fixed duration. There are also reports about the existence of
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public libraries as early as the middle of the first century of Hijra.16

16. For example, the library of ‘Abd al-Hakam b. ‘Amr al-Jumahi contained
Aurrawt (books) for public use, Azmi (1978), p. 5.

17. The Latin text was entitled Morieni Romani, Quondam Eremitae
Hierosolymitani, de transfiguratione metallorum, & occulta, summaque 
antiquorum Philosophorum medicina, Libellus, nusquam hactenus in 
lucem editus. Paris, apud Gulielmum Guillard, in via Iacobaea, sub 
diuae Barbarae signo, 1559. An English edition was published in 1974 
as A Testament of Alchemy, edited and translated by Lee Stavenhagen 
(1974), The University Press of New England, Hanover, New Hampshire.

18. Stavenhagen (1974), p. 60.
19. Kitab ai-'ilm al-maktasab fi zira'at adh-dhahab (Book of Knowledge

Acquired Concerning the Cultivation of Gold), edited and translated 
by E. J. Holmyard (1923), Paris.

20. Fihrist, p. 434.

At any rate, the Umayyad prince Khalid b. Yazid b. Mu'awiya, the 
Hakim (philosopher) of the family of Marwan, who flourished in Egypt (d. 
85/704 or 90/708) did have a library and is said to have encouraged the 
first translations from Greek into Arabic. He was interested in medicine,

the teacher and master of Jabir ibn Hayyan, is also credited with some 

scientific works. His Boo/t of the Epistle of Jafar al-Sadiq on the Science of the Art 

and the Noble Stone has been published by Julius Ruska with a German 
translation. Before proceeding further, let us place this emerging 
tradition in its social and historic context.

astrology and alchemy. He also made the first contacts with the
Alexandrian scholars. But we do not know much •IIut his own works,
though legend ascribes a large number of alchemical works to him. We also 
have a critical edition of the small book that appeared in Paris in 1559 with 
a rather dramatic title, Booklet of Morienus Romanus, of the Old Hermit of 
Jerusalem, on the Transfiguration of the Metals and the Whole of the Ancient 
Philosophers’ Occult Arts, Never Before Published. This small volume, which set 
afloat the Latin Morienus, is considered to be the first alchemical work to 
have reached the West.17 18 19 20 This text undoubtedly establishes Khalid’s diligent 

search for the genuine practitioner of the art of alchemy as well as his 
interest in translations of ancient scientific texts into Arabic. Of course,
flourish and legend have been added to the Latin text, but the “entire 
Latin tradition of the Morienus appears to derive from a single source, 
which was certainly a translation from Arabic.” No Arabic original is 
known but a number of identical passages can be found in various Arabic 
works, including the thirteenth century work of AbuT Qasim Muhammad 
ibn Ahmad al-Iraqi, Book of Knowledge Acquired Concerning the Cultivation of 
Gold!9 Al-Iraqi also quotes a number of alchemical verses of Khalid. Ibn al- 

Nadim tells us in his Fihrist that he had himself seen four books by Khalid: 
Kilab al-Hararal, Kitab al-Sahifatul Kabir; Kitab al-Sahifatul Saghir and Kitab 

if/ /huAu /i7 San'a™

The sixth Shfi Imam, Ja'far al-Sadiq (80-147/700-765), who is said to be

The Social Milieu

At the close of the first Islamic century (August 718), the Islamic tradition 
of learning had firmly established its roots in the newly emerged centers of 
learning, especially at Madinah, Kufa and Basra. The social revolution that 
had accompanied the conquests had set in motion a vast chain reaction, 
political struggles had fractured the unity of the society and scholars; two 
... - - 22

rivil wars had been fought, several new cities had been founded; Islamic 
coinage had been minted and the Umayyads had passed the zenith of their 
rule.

While the earliest scientific works were being composed, a revolt against 
the Umayyads was taking shape in the newly conquered Iranian cities, 
especially in Merv. By Ramadan 129/747, this resurgent movement in favor 
of the ‘Abbasids had gathered enough momentum for a westward march 
under the leadership of Abu Muslim; thus began the third civil war in 
Islam. By 132/749, ‘Abbasid troops had taken control of Kufa; on 13 Rabi1 
I, 132/750, AbuT ‘Abbas (posthumously called al-Saflah) was proclaimed 
caliph at Kufa; two months later, the Umayyads were decisively defeated at 
the battle of Greater Zab and in June of the same year, most of them were 
massacred but ‘Abd al-Rahman I escaped to Spain where he established the 
Umayyad rule (138-423/755-1031).23 ‘

1

21. Risala Jafar al-Sadiq ffl-ilm al-Sanca wal-Hajar al-Muharram, Isis, 
vol. 7, pp. 119-21.

22. These were initially garrison cities, later they became centers of learning
and sciences. They include Kufa, Ba$ra, Fus(at (now Old Cairo) and 
Wasij.

23. ‘Abd al-Rahman b. Mu‘awiya b. Hisham (b. 113/731) had lost his father
as a child. His mother was from the Berber tribe of Nafza. When the 
Umayyad state fell, he was living in the village of Rusafa, on the banks 
of the Euphrates River. As the ‘Abbasid soldiers surrounded his house, 
he and his younger brother took flight. They swam across the river; his 
brother was lulled but he made it to the other side. After hiding in 
various places and traveling in disguise, he reached his mother’s tribe 
and took refuge with his maternal uncles in the coastal city of Nakur. 
From here he approached the Umayyad clients in al-Andalus. He 
entered Cdrdoba after defeating a local ruler 139/July 756 and was
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These were uncertain times. The caliphate of AbuT ‘Abbas was 

challenged, he had to fight wars with new contenders and the four years 

and eight months of his reign could hardly be described as a stable period. 

When he died in Dhn’l Hijjah, 136/753, his brother Abu Ja‘far was in 

Makkah. He rushed back to Kufa where his caliphate was proclaimed. But 

he also had to fight with other contenders of caliphate. In 145/762, AbuT 

JaTar decided to move his capital to a safer place. He himself went out to 

find a suitable place and chose Baghdad because of its pleasant climate and 

the two rivers, Euphrates and Tigris. The city was planned as a circular city 

with sixteen gates; it was called Madinalul Islam, the city of peace. A Persian 
astrologer and engineer, al-Naubakht (d. c. 160/776-77) and Mashallah,24 an 

Egyptian (?) Jew (d. ca. 199/815 or 204/820), made the measurements prior 

to the construction of the city. The construction was supervised by a 

Persian, Khalid ibn Barmak.

25. AbuT ‘Abbas al-Saflah (750-754); Abu JaTar al-Man$ur (754-775); al-
Mahdi (775-785); al-Hadi (785-786) and Harun al-Rashld (786-809).

26. Lit. The Book of the Beaten Road or TAe BooA of the Smooth Path, containing
about 1700juridical traditions arranged according to the subject, with 
remarks on the I/W of Madinah. 15 recensions are known; two have 
survived in their entirety; numerous contemporary editions exist along 
with many commentaries, c/ GAL vol. 1, p. 176 and 297-9; also GAS, 
vol. 1, pp. 457-84.

27. Arabic edition (Bulaq, 1302/1884), French translation with notes by
Fagnan: Le Livre de Vimot fonder, Paris, 1921, also see Isis, vol. 4, p. 579; 
GAL vol. l,p. 171.

28. GAL, vol. I, p. 101; also, Derenbourg, Hartwig (1881-89), Le livre de
Sibawaihi, 2 vols, Paris, German translation based on Derenbourg’s 
text, with extracts from the commentaries of Sirafi (d. 368/978-9) and 
others by Jahn, G. (1894-1900), 2 vols. in 3, Berlin; cited from Sarton, 
George (1931-48), /rtfrodudion to the History of Science, 3 vols. The 
Williams & Wilking Company, Baltimore, vol. 1, part 1, p. 542.

29. One of the first to do so was Abu Ishaq Ibrahim ibn Habib ibn Sulaiman
ibn Samura ibn Jundab (d. ca. 161/777); he also wrote some of the 
earliest works on astrolabe, on the armillary spheres and on the 
calendar; he is also credited with a gosii/a in praise of astrology.

With die construction of Baghdad, we arrive at the dawn of the Islamic 

scientific tradition. From this point onwards, it becomes progressively easier 

to reconstruct the contours of the tradition. Our sources become

increasingly more reliable and there is an exponential increase in the 

available texts. The accounts of the construction of the city tell us about the 

presence of a large number of specialists in various fields—engineers, 

astrologers, astronomers, medicine men—-Muslims as well as non-Muslims, 

Arabs as well as non-Arabs, who took part in numerous projects. This 

establishes the feet that by then, there was already a flourishing tradition of 

interaction between scholars and scientists belonging to different religions 

and races. In time, Baghdad would provide a perfect meeting place for an 

enormously wide range of scientists and scholars; it would also become one 

of the main centers of a translation movement of unprecedented scope and 

proportions. We will discuss the relationship between this translation 

movement and the Islamic scientific tradition in the next chapter.

The fifty year period between 134/750 and 184/800 saw the rule of five

The Beginning » y

‘Abbasid caliphs.25 26 It was during this period that the second legal school 

(madhhab) emerged in Islam. This was based on the works of a number of 

scholars but was crystallized by the work of Malik ibn Anas, the compiler of 

AM aLMuwatta’, one of the earliest collections of the Prophetic 

traditions. The first, or at least one of the earliest legal treatises on 

taxation, Kitab al-Khardj, was also written during this period by the able 
student of Abu Hanifa (d. 151/768), Qadi Abu Yusuf (113-183/731-799),27 28 

the first supreme judge (Qadi T-Quda’) in Islam. All of these developments 

had deep social, political and religious causes. The Arabic grammar was 

also systematized during this period. This was to provide a fundamental 

structure for the emergence of precise definitions of technical terms that 

were used by the scientific tradition. One of the first books of Arabic 

grammar, simply called al-Kitab (The Book), was written by Abu Bishr (or 

AbuT Hasan) ‘Amr ibn ‘Uthman ibn Qanbar (d. ca. 179/795), a Persian 

student of al-Khalil ibn Ahmad (d. ca. 175/791), the founder of the science 

of Arabic metrics. The first astrolabes were constructed in the Muslim 
world.29 The first members of the illustrious Nestorian family of physicians, 

the Bakhtyashu, arrived in Baghdad and the first translations of Persian 

medical works were made into Arabic.

This background makes it easier to see, at the outset of this tradition, 

that it was intimately linked to the religious, cultural, political and social

proclaimed the amir (ruler). He contented himself with this title, rather 
than claiming the Caliphate. Nevertheless, he ruled independently 
and the ‘Abbasid caliphs let him be. It was not until 316/929, that the 
Umayyads in al-Andalus proclaimed their caliphate, and that too, only 
after a ShTite caliphate had been established in North Africa. For al- 
Andalus, see the excellent two volume work, Jayyusi, Salma Khadra 
(ed., 1994), Th Legacy of Muslim Spain, 2 vols. E. J. Brill, Leiden.

24. His real name was probably Manasseh (Misha in Arabic), most Latin 
translators named him Messahala with variants such as Macellama and 
Macelarama.
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fabric of the society. The intellectual tradition that emerged from this 

milieu was more Persian than Arab in many aspects, though its language of

expression was Arabic. The message of Islam had made a profound impact 

on the Persians. Their love of the Prophet and his family, their lofty artistic

aspirations, their sense of justice and their urbanity—all played a decisive 

role in their contribution to the tradition. The ‘Abbasids had moved

westward from Persia, their staunch allies were mosdy new Persian Muslims 

who accepted their claim to authority because of their kinship to the 

Prophet. Thus, it is not surprising that the first generation of Muslim 

scientists and scholars who were patronized by the 'Abbasids were mostly 

non-Arabs and some of the most important thinkers of Islam would come 

from Persia: Ibn Sina (370-428/980-1037), Abu Bakr Muhammad b. 

Zakariyya al-Razi (ca. 250-313/854-925) and Abu Hamid Mubammad b. 

Muframmad al-Tusi al-Ghazali (450-505/1058-1 111).
The Arab contact with Iran was not a mere accident. Mention has

already been made of the impact of Islam on the Persians. But the impact 
was not just unidirectional. The Persianization of the emerging Islamic 

intellectual tradition is equally important. It was through Iran that the 

Arabs would find access to some of the most important sources of ancient 

texts. Iran had remained open to diverse influences for centuries. These 

indude the Greek, Christian, Indian, Zoroastrian and Mani influences. 

Located almost half-way between the Arab hinterland and the vast central 

Asian steppes of various Turkish tribes, it not only provided the necessary 

link for Islam’s inevitable arrival beyond the river Oxus, it also became a 

conduit for the intellectual links with the Greeks, Byzantines and the 

Indians.
The paucity of resources does not allow us to reconstruct the early 

history of the Islamic scientific tradition but this social and political 

background does explain—at least to some extent—the “sudden” 

appearance of an intellectual activity that was already mature at birth. Note 

that by the middle of the second century of Islam, the core Islamic sciences 

had been firmly established and it had matured to encounter foreign 

currents and ideas. But what is more important for our purpose is the fact 

that some of the most important questions to be addressed by the Islamic 

scientific tradition in those early decades had already surfaced in the 

context of religious sciences.

Reflecting on the nature of relationship between God and the created 

beings, a number of mutakallimun, mystics and thinkers had formulated 

theories about the nature of the universe, the human body, soul and their

mutual relationship. For example, the already mentioned crucial question 

of free will raised by the Kharijites in legal terms had such grave 

consequences that it could not be taken lightly by any school of thought: If 

humans are free in their actions, would a person who committed one of the 

grave sins (Wa’ir) still be a Muslim? The Kharijites had answered it with a 

firm negative, the Muiji’ites had remained non-committal, al-Hasan al- 

Basri had withheld judgment but his student, Wasil b. ‘Ata’ (d. 131/748), 

disagreed with his master and asserted that a grave sinner must be placed 
in an intermediary position (mzznzxZa tayna manzilatayn) between infidelity 

(iu/r) and faith (imdn). After making his statement, he withdrew from the 

circle to another pillar in the mosque and was followed by ‘Amr ibn ‘Ubayd 

and others. Al-Hasan then remarked, “Wa§il has withdrawn (ftazala) from
30

us," This was the beginning of a new school of thought in Islam—the 
Mu'tazila. Wall’s contemporary Jahm b. $afwan (d. 128/746), the founder 

of the Jahmite school, believed in an uncompromising divine omnipotence 

and, consequently, absolute determination of all human actions by God. 

Those who shared this view were called the Jabrites (Determinists). In 
addition to this crucial question, the other problems that arose in these 

early years included the following: Was the Qur’an created in time or was it 

eternal? Vfes God’s essence identical with His attributes? What was the 

nature of hell and heaven?
Both the Jabarites and the Mu‘tazila believed in the creation of the 

Qur’an, they also shared the belief that God’s attributes were identical with 

His essence, but whereas Jahm believed in the ultimate destruction of 

heaven and hell, together with their inhabitants, the Mu‘tazila believed in 

the eternity of punishment and reward and hence that of hell and heaven. 

These questions took center stage because of their legal, social and political 

importance. The earliest scholars to discuss these issues included Ma‘bad 

al-Juhani (d. 80/699), al-Hasan al-Ba$ri (d. 110/728), Ghaylan al-Dimashql 

(d. before 126/743), Wa$il b. ‘Ata’(d. 132/748) and ‘Amr b. ‘Ubayd (d. 

145/762). In time, the Kalam tradition solidified into two major schools: 

the Mu'tazila and the Ash‘aria.

The mutakallimun were also interested in cosmological doctrines and,

30. This standard account, quoted by many scholars including Watt, 
Montgomery W. (1973), Formative Period of Islamic Thought, 
Edinburgh University, Edinburgh, pp. 209-17, is not without 
problems; also see van Ess “Mu‘tazilah” in Eliade, M. (ed., 1987), 
Encyclopedia of Religion, Macmillan, New York and London, vol. x, 
pp. 220-1.
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more importantly, in formulating a comprehensive physical theory that 

deals with many aspects of space, void and matter. This physical theory 

evolved from the works of the first generation of mutakallimun; by the 

third/ninth century, it had achieved a remarkable degree of sophistication 

and it blossomed in the works of the fourth-fifth/tenth-eleventh century 

mutakallimun.

Kalam Physical Theory

Mat are the ultimate constituents (dtawd/) which make up the world? What 

are their attributes and properties? Are these “properties” separate from 

the “things” they define or are they inseparable from the “things”? These 

were some of the major questions addressed by the Kalam physical theory. 

Three basic postulates of the Kalam Physical Theory are: (i) “things” are 
only constituted out of accidents; (ii) “things” are constituted out of 

interpenetrating corporeal bodies, and (iii) “things” are constituted out of 

atoms and inherent accidents. According to the first doctrine, held by Hafs 

al-Fard (/?. ca. 195/810), Pirar ibn ‘Amr (d. 200/815), and al-Husayn al- 

Najjar (d. co. 220-230/835-845), the world consisted of only accidents 

(o‘rad, sing. card) and therefore all attributes and properties of the objects 
of the world are defined by these accidents. Those who held the second 

doctrine, such as Hisham ibn al-Hakam (d. 179/795), al-Asamm (d. ca. 

200/815), Ibrahim ibn Sayyar al-Naz?am (d. ca. 220-230/835-845) and his 

followers, believed that the created world consisted of bodies. The last

doctrine, which became the dominant Kalam position in the later periods, 

held that the created world consisted of corporeal atoms and incorporeal 

accidents which inhere in atoms. This doctrine defined the properties of 

objects as an aggregate arising from the intrinsic nature of the atoms 

that constitute them, the accidents which inhere in them, and from

the combination of these atoms with their inherent accidents to form

larger units. This atomistic doctrine was a totally independent development 

in the Islamic intellectual thought, without any links to the Greek 

Atomism for there is no mention of any Greek texts having been translated

at this early stage.32

These questions were invariably bound with the epistemological 

considerations: how do we know what we know? This was recognized by all 

and thus, epistemological considerations formed an integral part of the 

Kalam physical theories. The dominant view, held by most Mu‘tazilis, was 

that the “ultimate constituents of the world are real and concrete (and not 

ideal and theoretical) entities...[and that] it is possible for us to have true 

knowledge of these constituent entities and their properties.” This was a 

realist epistemology which pitted the mutakallimun against the skeptics 
who believed that knowledge of objects, as they are in themselves, is 

impossible.
In their technical lexicon, the mutakallimun referred to atom as jawhar 

and distinguished this term from its usage by the falasifa, who used it to 

denote the peripatetic view of substance. In their definition, atom (/awAar) 

was explicitly defined as “that which occupies space” (muZoAayytz). Thus in 

the very conception of the most fundamental constituent of matter, atom, 

the mutakallimun had a built-in notion of space; it was impossible to 

conceive the atom without, at the same time, conceiving space because, 

atom, by definition, was a space-occupying thing. A related question was 

whether the intervening space between the two atoms was empty or not. In 

other words, could void exist? Or, to put it in yet another way, was the 

universe a plenum or not? Thus a discussion of atom simultaneously 

involved the discussion of space and void. Mutakalimun defined void as 

being of two kinds: the intercosmic void (spaces between the particles which 

constitute the cosmos), and the extracosmic void which exists beyond the 

bounds of the finite universe. Note that for the Greek Atomists, the 

question of the extracosmic void did not arise because their universe was 

infinite, containing infinite cosmoi.

The falasifa also addressed this question. Ya'qub ibn Ishaq al-Kindl (d. 

256/870) defined void as a place without any spatial object in it, whereas 

Muhammad ibn Zakariyya al-Razi (d. 313/925), one of the most important

51. For an outline and detailed discussion of Kalam physical theory, see 
Dhanani, Alnoor (1994), 77iz Physical Theory of Kaldm, E. J. Brill, 
Leiden, pp. 6-7 and passim. Also see Dhanani, Alnoor, “Kalam atoms 
and Epicurean Minimal Parts” in Ragep, Jamil F. and Ragep, Sally P. 
(eds,, 1996) TraJitam, Transmission, Transformation, E. J. Brill, Leiden, 
pp. 157-71.

32. Dhanani notes that “the question of the origins of KoZam atomism and its 
links with Greek Atomism has been the primary focus of most 
twentieth century research into Kaldm physical theory. This narrow 
focus has limited the examination of KiaZam atomism to the early 
period of the development of KiaZdm. Such a research program is beset 
by several methodological difficulties, the most challenging of which is 
the paucity of sympathetic accounts of early KaZam atomism.” Dhanani 
(1994), p. 6; also note 13.

33. Dhanani (1994), p. 21.



22 Islam and Science 77ie Beginning 23

Muslim scientists and philosophers, held the radical concept of absolute 

space in which material objects are embedded. In his metaphysics, this 

absolute space or void was one of five eternals, the others being God, soul, 

matter, and absolute time.

Although a discussion of al-Razi’s views is premature at this stage, it is 

important to point out that he stands somewhat alone in his commanding 

position as a scientist and a philosopher. His fierce independence, his brisk, 

almost arrogant, rejection of all those whose views he contested, his careful 

reconstruction of fundamental concepts, and his reliance on meticulous 

experimental details—all contribute toward making him a towering figure 

in the history of Islamic tradition. In his view,

the reality of existence of an infinite three-dimensional 
space independent of bodies is proven by the fact that 
men whose judgment has not been corrupted by 
scholarly quibbles are certain of its existence. The same 
applies to the concept of time, considering as a flowing 
substance existing independently of motion. Thus, in a 
way which mutahs mutandis may remind us of Descartes’ 
method of philosophizing, the certitude which attached 
in the human mind to these concepts was a proof of 
their external reality.

Another important distinction made by Razi between absolute and 

relative space led him to postulate that the former was not subject to 

measurements whereas the latter was measured by means of the number of 

revolutions of the heavenly spheres. Thus, in Razi’s view, the cosmos was 

not a primary datum, absolute space and time were more fundamental than 

the cosmos. Likewise, he held that matter had an atomic structure and 

subsisted before bodi 

characterized by the order prevailing in it was thus something derivative 

and not self-sufficient.... It was created and would in the fullness of time be 

dissolved. In order to account for the divine, al-Razi would, perhaps late 

in his life, postulate his famous five eternals (God, soul, matter, absolute 

space and time), in whose existence the universe was a mere interlude.

We will discuss al-Razi in due time; however, for now, let us return to the

story of the Islamic scientific tradition. While the mutakallimun were busy 

in their discussions, there arose a small body of literature, rather quietly, in 

an entirely different realm—this was the first flowering of the Islamic 

scientific tradition.

es were formed in a state of dispersion. “The cosmos

M Dhanani (1994), pp. 71-72.
35. Pines, Shlomo (1986), “What was original in Arabic science” in Studies in

Arabic Ktniou o/ Greek Texts and in Medieval Science, The Magnes Press, 
The Hebrew University, Jerusalem, p. 193.

36. Ibid.

The First Flowering

The first few decades of the Islamic scientific tradition are still shrouded in 

the dim pre-dawn light. The paucity of information makes it rather difficult 

to draw a dear picture with confidence. The sudden appearance of a small 

group of scientists and scholars who are dealing with rather advanced 

theories does not let us traverse the earlier terrain; it brings us right into 

the full exposure of the scientific activity in the second half of the second/ 

eighth century. This small group includes Persians, Jews, Muslims, 

Christians and Nestorians who speak and understand Syriac, Sanskrit, 

Hebrew and Greek, though they write mostly in Arabic. The meeting place 

is Baghdad. Their subject areas are mathematics, astronomy, alchemy, 

natural history and medicine. They already know something about the 

Greek, Persian and the Indian scientific traditions; they comment on this 

body of knowledge, they adopt it according to their needs, they reject part 

of it, they produce critique of this literature, they coin new terms in Arabic 

to grasp the ideas contained in non-Arabic works. But what is most 

important for our study is the fact that rather than being mere scientists 

dealing with experimental data and procedures, they are also theoreticians.

Equally important are the questions they ask, themes that attract them 

and theories they propose. But it is precisely this that defies classification, 

for all of them were much more than astronomers, chemists and 

mathematicians; they were immersed in an all-embracing tradition of 

learning. Most of them wrote on a wide range of subjects—from anatomy to 

the intricacies of Arabic grammar and from the construction of astrolabes 

to the poetry of the pre-Islamic poets.

Let us also note that the Islamic scientific tradition preceded the 

translation movement that would bring the Greek, Persian and Indian 

scientific texts into this emerging tradition. Even our meager resources 

amply prove this. Astronomy, medicine and mathematics were already 

established fields of study before any major translations were made into 

Arabic. Translations were done to enrich the tradition, not to give birth to 

it, as some Orientalists have claimed. In the field of astronomy, for
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example, George Saliba has conclusively shown that the first generation of 

astronomers which included Ya'qub b. Tariq and others were working 

“before the time of the great translation movement which produced Arabic 

versions of such Greek scientific masterpieces as the Almagest and the 
jg • i i* •

Elements" He also shows how this early astronomical tradition was related 

to the Qur’anic cosmology. The pre-Islamic astronomy which predicted and 

explained seasonal changes based on the rising and setting of fixed stars

(known as anwa’) was a subject of interest for the Qur’anic exegetes as well 

as for the early lexicographers who produced an extensive literature on the 

anwd’ and mandril (lunar mansions) concepts.

The cosmological tradition of the Quranic text would 
later produce a separate type of astronomical literature 
usually referred to as al-Aay’a al-sunnyia. The use of the 
term Aay’a to describe this tradition as well is of special 
significance, for it indicates the direction from which 
this tradition had developed. It is not a coincidence 
that the mathematical astronomical tradition which
dealt with the theoretical foundations of astronomy 
also defined itself as a Aay’a tradition, even though it 
rarely touched upon the Quranic references to the 
cosmological doctrines.

The towering figure among this early group of scientists is, of course, 
that of Jabir ibn Hayyan. But the fact that the Jabirian corpus contains a 

large number of highly sophisticated works of an enormously wide scope, 

indicates that there must have been a flourishing scientific tradition much 

before Jabir’s time because such mature works could not have come into 

existence within the life time of one person. Dating of Jabir’s vast corpus 

and even its authorship has remained controversial for centuries. In recent 

times, Paul Kraus has added the weight of his considerable authority to this

controversy; he attributed the Corpus Jabirianum to a group of authors of the 

tenth century. His work, which assembled a large collection of manuscripts, 

was important for several reasons: it placed these texts in a comprehensive 

historical setting, it classified them and gave them a manageable format. 

But Kraus did not have all the texts or historical material at his disposal 

and he died before he could finish his work on Jabir. Following Kraus 

rather uncritically, most of the modem scholars continued the same line of 

thought. They refined the parameters, edited more texts and studied more 

carefully those that had been edited by Kraus, but they did not question the 

basic framework of inquiry and its most fundamental premise: the dating 

and the authorship of the corpus. This dogmatic acceptance of dating and 

authorship led many historians of science to make false comparisons 

between Jabarian corpus and later works such as the Rasd'il (Epistles) of the 

Ikhwan al-§afa’ (Brethren of Purity, ca. 373/983); this is also the main cause 

of many other historically incorrect theories which have been formulated 
on the ideas first postulated by Kraus.40

This situation changed in 1994 with the publication of Names, Natures 

and Things by Syed Nomanul Haq. This book is a veritable storehouse of 

ideas, painstakingly researched information, hundreds of cross-referenced 

atadons, and a coherent synthesis of various strands that run through 

Jabirian corpus. It has condusively shown that there was, in fact, a man by 

the name of Jabir, the son of Hayyan, who had a personal relationship with 

the sixth Shfi Imam, J a'far al-§adiq. Jabir’s patronymic name (kunya) is 

variously given as Abu Musa and Abu cAbd Allah, with the epithet al-$ufi, 

his tribal name (nista) is given as al-Azdi and he was either from Kufa or 

Jus; hence called al-Kufi or al-Jusi. Ibn Khallikan calls him Jabir ibn 
42

Hayyan of Tarsus meaning that he was from Tarsus. Ibn al-Nadim says, 

"...the Shi'a have said that he was one of their great men and one of their 

abwdb (doors). They claim that he was a companion of Ja'far al-§adiq (may•II.

37. The author of Mahlul fll-Sindhind li Daraja Daraja (Astronomical Tables in
the Sindhind Resolved for Every Degree), Tarkib al-Aflak (Composition of the 
Spheres), and JW al-'illal (The Book of Causes), fl. Baghdad in the 
second half of the 8th century; he is most closely associated with al- 
Fazari; see Pingree, David “Ya'qub ibn Jariq” in DSB, vol. 14, p. 546; 
“Fragments of the Works of Ya'qub ibn Tariq” in Journal of Near 
Eastern Studies, vol. 27, pp. 97-125; and Kennedy, E. S. (1967), “The 
Lunar Visibility Theory of Ya'qub ibn Tariq” in Journal of Near Eastern 
Studies, vol. 27, pp. 126-32.

38. Saliba, George (1994), A History of Arabic Astronomy, New York University
Press, New York and London, p. 16.

39. Saliba (1994), p. 17.

40. For later studies, see, for example, the facsimile of the Arabic text of the 
Poison Book (Kraus no. 2145), published in 1958 by A. Siggel with a 
German translation and the 1950 French translation of Livre du
glorieux (Kraus no. 706) by Henry Corbin. For erroneous synthesis, see 
the review on Marquet, Y. (1998), La Philosophic des alchimistes et 
Talchimie des philosophes: Jabir ibn Hayyan et les “Freres de la Purete", Paris 
by Haq, S.N. (1992), Isis, vol. 83, ’pp. 120.

41. Haq, Syed Nomanul (1994), Names, Natures and Things, Kluwer Academic
Publishers, Dordrecht, Boston, London. I have drawn heavily on this 
work for the construction of my arguments in this section.

42. Btybydt, vol 1, p. 327.
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Allah be pleased with him)....The man is authentic, his case is most 

apparent and well known, his compositions are important and 

mimerous.uit is said that his origins was Khurasan.”

Jabir's enormous corpus contains “theory and practice of chemical 

processes and procedures, classification of substances, medicine, 

pharmacology astrology, theurgy, magic, the doctrine of specific property 

of things film al-Khaw^), and the artificial generation of living beings,” 

as well as discourses on the occultation of the Imam. In its sweeping 

breadth, the corpus contains references to diverse sources, ranging from 

Hennes to Aristotle and Balinas (Apollonius of Tyana). An important 

aspect related to the proper dating of jabirian corpus is the comparison 

made by Haq between Jabir’s quotations from Greek works with those of 

ihndninih century Arabic translations. Haq has shown that though Jabir 

refers to his Greek predecessors throughout his corpus, in a vast majority of 

instances he either paraphrases their writings, or simply explains their 

doctrines in his own words; this indicates that he lived before the formal 

translation movement began. But it is on the basis of direct translations 

found in Jabir’s .4/ydr that Haq has established his irrefutable evidence. 

These direct quotations are translated in an archaic style and the 

terminology is not as refined and consistent as the one found in the mature 

translations of Ishaq ibn Hunayn.

In any case, our main concern here is with the doctrinal part of Jabir’s 

corpus and especially with his “Science of Balance”. Jabir’s theory of 

qualities is at the heart of his whole scientific system. In an attempt to 

explain the natural world, he constructs a grand system based on four 

qualities [hot, cold, moist and dry] which are not the four Empedoclean 

dements which his Greek predecessors had hypostasized; rather Jabir 

accords this position to the qualities. And this means that qualities, and not 

the Empedodean primary bodies, were the true elements of his system. 

Thus, as for as Jabir is concerned, in the intelligible world existed not some 

‘absolute Fire,” but the “incorporeal hot.” Jabir does not even designate his 

four qualities with Aristotelian appellations, dunamis (quwd, sing. Quwwa) or 

pndc (kayfiyydi, sing, kayfiyya); rather, he variously calls them ‘principles’ 

(tsu/, sing, ad), ’bases’ (arAan, sing, rukn), ‘first simples,’ ‘first elements and, 

often, ’natures’ (taAdY, sing. lab1). At times, he explicitly distinguishes them

46. Haq (1994), pp. 59-60.
47. Haq (1994), p. 67.
48. Ibid.
49. Haq (1994), p. 81.

from kayfiyyal. “The appellation ‘nature’ was never used by Aristotle in this 
sense," Haq notes, “here we have, then, a case of a profound conceptual 
and terminological difference.4* - isi iSO

Through this independence and corporeality, Jabir’s four qualities 

become true elements, which are, in the natural world, corporeal, subject to 

a wide range of quantitative manipulations. The intensities of qualities in a 

body are, therefore, measurable and Jabir proposes an extended scheme of 

elaborate subdivisions, using units borrowed from ancient astronomy, thus 

attempting to “elevate the practice of medicine to the infallibility of an 
exact science”46 47 48 49 All of this leads one to the question of intensities of 

qualities and to Jabir’s most important contribution: the Science of Balance 

film al-Mizdn) which he thought was “a divine science (cilm lahuti) whose 

aim was to reduce all facts of human knowledge to a system of quantity and 

measure. However, the scope of this science was not limited merely to the 

measurement of qualitative potencies of drugs—in fact, ‘all things fall 

under the [principle of] Balance,* and ‘it is by means of this principle that 

man is able to make sense of the world’.” It is this “Theory of Balance” 
that is the foundation upon which Jabir constructs his whole system which 

is characteristically Islamic; it recalls, celebrates and builds upon the central 

concept of Islam, the Unicity of God, al-Tawhid, in such a seamless way that 

there remains no need for any artificial imposition of the Qur’anic doctrine 

of a well-balanced and well-proportioned creation on Jabirian system; the 

system is borne out of this central Qur’anic notion. Jabir’s doctrine 
encompasses both the sub-lunar world of generation and corruption as well 

as that which is beyond the Sphere (aZ-FaZaA). As a methodological thesis,

Jabir’s Balance was the ‘way’ (tany) through which one 
understood, made sense of, and, above all, measured 
and manipulated the objects and the processes of the 
universe. And since the universe was diverse, so were 
the Balances. Thus there are Balances of the 
Intelligence, of the Soul, of Nature, Form and the 
Sphere of the stars; there are Balances of the four 
natures, animals, plants and minerals—these are all 
useful Balances. But, finally, there is the Balance of 
Letters: and this is the most perfect of all.

43. /Bins/, p. 435.
44. Haq (1994), p. 5.
45. Haq (1994), pp. 25-30.
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This best of all Balances—variably called the Balance of Letters (Afizdn 

al-Huruj), the Balance of Articulation (Mizdn al-Hijja') and the Balance of 

Utterance (Mizdn al-Lafu)—is elucidated, defended and justified in a 

systematic way. This enables Jabir to build a comprehensive theory of 

knowledge, language and music. But Jabir is not merely interested in the 

formulation of a theory, he is attempting something far greater. He is 

attempting to construct a philosophical system on the basis of his central 

principle, Mizdn al-Huruf, to systematically explain harmony and balance 

that exist in the world of nature.

After formulating his “Theory of Balance” in a coherent manner, Jabir 

then develops an ontological equivalence between the four natures and the 

Arabic alphabet. He submits all change to the exactness of mathematical 

laws and calls it the Supreme Principle (ga‘ida {uzmd) of the world which 

governs everything—from the distances and movements of the celestial 

bodies to the specific, immutable and noble proportions of the four 

qualities that all bodies contain. He even goes to the extent of showing that 

this proportion was exactly 1:3:5:8 whose sum, 17, was the foundation 

(QaMa) of the entire “Science of Balance”. By discovering this quantitative 

structure of all things, an alchemist can learn how to change one thing into 

another—even inanimate objects into living things—by reconfiguring the 

qualities. He devotes an entire collection of texts, called Kutub al-Mawazin 
(Books of Balances), to the development of these ideas. Recalling the 

Qur’anic theme of balance and order in the created universe, affirmed with 

a particular force throughout the text of the Qur’an, one begins to 

understand the foundational links between the Qur’an and the scientific 

tradition that was emerging in the Islamic milieu at this early stage. The 

Qur’an dedares that everything has been created in due proportion and in 

pairs (Q. 22:5; 26:7; 25:2; 31:10; 50:7; 54:49) and the Creator has 

established balance (55:7). In Jabir, then, we have a scientist of the first 

rank, who is attempting to develop a whole system in which one can clearly 

discern the reverberations of the Qur’anic doctrine of balance.

By the end of the second century of Islam (August 815 CE), the Islamic 

scientific tradition had taken firm roots in the newly established intellectual 

centers of the Muslim world. It had also found ample support and 

patronage. During the next six centuries, it was to witness an 

unprecedented expansion, both geographically as well as intellectually. But 

before tracing further developments, let us see how this tradition was 

rooted in the Qur’an.

CHAPTER TWO

And these are the Signs
The Qur’an and the Order of Nature

Islam shares its cosmos with the other two monotheistic religions; in all 

three Abrahamic faiths, God is the originator of everything that exists. In 
Islam, this creative act of God, through a simple command, Kun (Be),1 

became the subject matter of Islamic cosmogony which elucidates the 

modalities of creation. The Qur’anic creation theme, let us note, includes 

the physical as well as non-physical worlds—all ontologically linked and 
existentially dependent upon God.2 This intrinsic nexus between various 

levels of existence transforms the multiplicity of appearances into a unity. 

The ultimate foundation of their interrelatedness at the level of cosmic 

existence is their ontological dependence on God. Hence the world of 

nature is related to all other levels of creation. This common ontological 

foundation made it possible for the Islamic scientific tradition to forge links 

and share a language of discourse with other disciplines of knowledge 

which were all arranged in a hierarchy.

The unity of existence is a recurrent theme of the Qur’an which relates 

it to its central concept of 7awAuZ, the Unicity of God. Thus linked 

ontologically with the realm of the divine, the realm of nature becomes 

more than the mere physical entity that it is; it becomes a sign (aya, pl. 

aj'a/), pointing to a transcendent reality beyond itself. This transcendence is 

semantically linked to the verses of the Qur’an which are also called ayat. 

But this elegant nexus between the world of nature and the word of God is 

much more than mere semantics; it is an essential feature of the Qur’anic 

metaphysics of nature which establishes an inalienable link between various 

levels of created things by relating them to an All-Encompassing (aZ-Afu/ifZ) 

and All-Knowing (al-alim) God who is above and beyond all human 

conceptions; His transcendence can only be defined via negaZiva, by erasing

1. Q. 36:81.
2. The Qur’an speaks of God as being the Sustainer (Ra55) and Owner

(Malik) of all the Worlds. Q. 1:1; 2:131; 5:28; 6:45; 6:162; 7:54, 61, 67, 
104,121; 10:10, 37; 26:16, 23, 47, 77, 98, 109, 127, 145, 164, 180, 
192; 27:8,44; 28:30; 32:2; 37:87,182; 39:75; 40:64 to 66; 41:9; 43:46; 
45:36; 56:80; 59:16; 69:43; 81:29; 83:6.

lit
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from the mind any impurity foreign to the idea of pure divinity (uluhiya). It 

is through this intense and systematic weeding out of every description, 

adjective (si/fa), and image (sura) suspected of directing our understanding 

(marifa) or imagination (wahm) to a created object (shay3, pl. ashya3) other 

than God that we can arrive at the Qur’anic conception of the Creator: He 

is not like anything, neither engendering nor engendered. All that God 

has us know positively about Himself is His singular uniqueness, His 

extreme remoteness from everything else.

3. Q. 42:11: Laisa ka-mithlihi shafun (Nothing is like unto Him).
4. Sura 112 of the Qur’an contains, in a highly condensed form, this

definition via wgahva: Say: He is Allah, the One; Allah—(A* Everlasting 
(samad); neither endgendering nor engendered; and none is His equal.

5. So ailed because of a refrain that occurs in these verses in various forms
such as: And m this is the sign for those who reflect (Q. 16:11), or /Ind in 
this is the sign for those who listen (Q. 16:65).

6. Q. 2:164.
7. Q. 33:38-9.
8. Q. 33:40.

Since all things exist through and because of God, their ontological 

dependence on the Creator simultaneously ennobles them by raising their 

status from being mere things to signs (aya/) of a transcendent Real (al- 

Haff), who, nevertheless, remains beyond them. Thus rather than being 

mere dialectical utterances, the “sign verses” of the Qur’an have an 

irresistible urgency which draws our attention to that which lies beyond the 

phenomena being mentioned. It is this ennoblement that makes the 

rhythmic alteration of the day and the night and the regularities in the 

movement of the sun, which traverses its course by the decree of the All-Knowing; 

and the moon—[for which God] has made stations [to traverse], till it becomes like 
an old [and withered] stalk of date-palm? The Qur’an asserts that commonly 

observable natural phenomena, such as the orderly movement of the 

planets, are, in fact, due to the design of the Creator. It draws the attention 

of its readers to the fact that the sun does not catch upto the moon and the night 
g

cannot outstrip the day; [rather] each revolve in their own orbit, and asserts that 

this is not merely the result of certain laws of nature, rather these are 

“signs" for those who reflect. In fact, the concept of “Laws of Nature”, 

independent of a Law-Giver, is essentially a secular concept because it 

makes “nature" a law-giver; in Islam, the authority to make laws rests with 

God alone.

Thus seen from within the Islamic tradition, sciences which explore 

various aspects of the natural world actually explore one aspect of the 

Qur’anic cosmos. This cosmos is made up of both the physical as well as 

non-physical beings according to a grand scheme, conceived and executed 

by the Creator. The ultimate destination of this created cosmos is a secret 

that God shares with none. However, the Qur’an insists that humans 

discover the modalities through which nature works. It draws attention to 

the regularities, beneficence and design of various observable natural 

processes through concrete examples drawn from the world of nature. 

These processes fall in the domain of various scientific disciplines such as 

astronomy, physics, mathematics, geology and botany. But when studied in 
their proper metaphysical context, these processes become means to gain 

knowledge of that which lies beyond the laws that govern them. This 

Qur’anic invitation to reflect on these natural processes is repeated with 

such urgency that the spatiotemporal plane which contains the world of 

nature seems to form the very background of the Qur’anic universe.
These intrinsic links make the high drama of creation, existence and the 

moral response to revelation out of human volition an integrated whole 1 o
uniquely anchored in the metaphysical realm though operating in a 

historical setting. But it must be understood that this varied data—ranging 

from the natural to the historical—that the Qur’an presents to its faithful 

leader is not without an internal plan. This concentrated disposition of 

material permits the directing thought to shine forth from behind the 

broad narrative at every instance, from the implicit to the explicit; it 

emerges by itself, like a design in the midst of the weave; this was one of the 

most immediate facts recognized by the first Arabs who heard this 

unearthly text which was neither poetry nor prose but which transcended 

both. It was this narrative par excellence that would provide pattern to the 

theologians for fashioning their dialectical process (tariqa jadaliyya) which 

starts with a positive hierarchy, established a priori between the two facts 

considered (ta^oddum, afdaliyya). It passes from the “trunk” to the “branch” 

(farc), and concludes a fortiori. And it brings back the solution of new 

question to that of the general problem thus resolved (radd al-gha'ib ila al-

IB

9. These so-called scientific verses of the Qur’an have been the subject of a 
large number of modem scientific commentaries. The Egyptian 
exegete Tantawi Jawhari (1862-1940) claimed to have counted all the 
verses which refer to natural phenomena; he fixed this number at 750 
(with many others having indirect relevance to the physical universe). 
He also compared this number to the verses pertaining to legal 
matters which were “no more than 150”. This is, however, highly 
problematic. See chapter ten for more details.
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shahid). This method, so poignantly used by the Qur’an,10 11 12 13 was taken as a

10. For example, Q. 14:24: Hast not thou seen how Allah sets forth a parable that
a good word is like a good tree, whose roots are firm and its branches [extend] 
to the sky; it brings forth its fruits all the time, by its Sustainer’s leave; Allah sets 
this parable for people that perchance they may be mindful.

11. This subject was the central theme of Nasr’s 1994 Cadbury Lectures at
the University of Birmingham. Published in 1996 as Religion and the 
Order of Nature, Oxford University Press, New York.

12. 2:164.
13. The list is not exhaustive.

standard and employed by al-ShafI, (burhdn inni, istidlal, deduction), Ibn 

Hanbal and others who showed that the meaning (m£nd) of the root (ad) 

had to coincide in every way with the meaning of the branch, so that the 

deduction might be valid. These linkages become immediately apparent 

when the sign verses are seen in the context of the creation theme of the 

Qur’an—a context that provides us a fundamental framework of inquiry for 

what Nasr has called the religious order of nature.

Creation and the Order of Nature

One of the names of God, The Originator (al-Badf), is derived from verse 

117 of the second sura of the Qur’an, “The Cow”: He is the Originator 
(Badf) of the heavens and the earth. Whenever He wishes a matter, He merely says 

'Be' and it becomes. This is creatio ex nihilo, a concept that Islam shares with 

the other two monotheistic faiths. But how did the universe come into 

being? Through what modalities? What is it made of? When did it come 

into existence? What are the laws that govern it? These, and similar 

questions formed the core of Islamic cosmogony which we will explore in 

the next chapter.
The creation theme of the Qur’an is one of the simplest in the sense 

that it relies on self-evident fundamental facts. The modalities of creation 

are not explained anywhere in the Qur’an. It simply states the basic facts: 

the creation of the seven heavens, placed one above the other, in perfect 

order, the lowest of these adorned and bejeweled and placed above our 

earth which is the chosen place for human habitat. Then there is the sun, 

the celestial spheres, the mountains, the stars and a small number of 

named plants, animals and even insects—all uniquely and seamlessly 

blended into a whole that springs forth from the same Divine source which 

gave birth to the first human being. The cosmos (calam) came into existence 

as a sign fdloma). The order of nature is, therefore, an evidence and a 

pointer for that which lies beyond nature: the very source of that order. 

JWy, in the creation of the heavens and the earth; in the alternation of the night 

and the day; in the ships that sail in the ocean with what profits humankind; and in 

the waler which AUah sends down from the skies, giving life therewith to the earth 

after it had been lifeless and in the beasts of all kind that He disperses on earth; and 

in l/ie cfomge of the winds and the clouds which are driven between heaven and 
12

garth—surely in these are signs for people who understand.

The Qur’an also makes specific mention of the bee which received 

revelation (Q. 16:68-9); the spider whose “house” is described as the 

“frailest of all” in a parable narrating the state of those who take protectors 

other than God (Q. 29:41); Solomon’s hoopoe who carried his message to 

the Queen of Sheba (Q. 27:28); the raven who taught Qabil how to bury his 

brother whom he had slain (Q. 5:31); the she-camel who was a sign to the 

people of Thamud (Q. 91:13); the ant who told her fellow ants to protect 

themselves from the army of Solomon (Q. 27:18); Jonah’s fish (Q. 37:142); 

the wolf that did not eat Joseph (Q. 12:16); the donkey whose braying is the 

worst of sounds (Q. 31:19); the fly that the false gods could not create 
(22:73); the frogs, lice, and locusts that appeared in the plagues of Egypt 

(Q. 7:133); and the mosquito that God does not hesitate to cite as a parable 

(Q. 2:26). Among the plants and fruits mentioned by the Qur’an are the 

olive tree, which is blessed (Q. 95:1), dates, grapes, and pomegranate (Q. 
55:68)."

This physical cosmos observes a Divine Law just as humans are 

supposed to. Thus, the Qur’an tells us about the revelation sent to the bee 

(Q. 16:68); it mentions the submission of the heavens and the earth to God 

(Q. 41:11); it celebrates the glorification of God by all that exists in nature 

(Q. 59:1; 61:1; 62:1; 64:1); it unifies the whole of creation in a grand order 

and establishes the source and origin of that order and then, in a sweeping 

manner, states that all of this is destined to exist merely for a short duration 

after which all will perish—that is, all except God. This emphasis on the 

transient nature of the created world reverberates throughout the Qur’anic 

text as a reminder that none other than God is to be worshipped, for all 

except Him are mere creatures who owe their existence to His Will.

Within this broad creation theme, the sign verses of the Qur’an establish 

a nexus between the physical cosmos and the metaphysical realm by 

making the physical entity a projection of the unseen wherein resides its 

sustaining and governing principle. A fundamental characteristic of these 

verses is that they do not always refer to the natural phenomena; historical 
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events are also spoken of as signs with the same rhetorical embellishment 

and with the same urgency that is characteristic of those verses which 
mention natural phenomenon.4 This establishes a further link, this time 

with the temporal realm and completes the spatiotemporal domain that is 

the necessary condition of existence.

14. For example Q. 2:248 (the example of the Ark); 2:252 (the case of Jalut);
2:259 (the case of the man with a donkey who was put to sleep for a 
hundred years and then brought to life) and many more.

15. Q. 27:61.
16. Q. 36:35:4 Sign for them is the earth that is dead; We give it life, and produce

grain therefrom of which ye eat; and We caused to grow in it gardens of palms 
and vines, and We caused springs to gush forth therein; that they might eat 
fruits; although it is not their hands that wrought this; will they not, then, give 
thanks?

17. For a useful table of concordance between the principles of Kalam and
the philosophical principles borrowed from the Imamites and the 
Hellenists before the fourth century Hijra, see Massignon, L. (1982),
vol. 3, p. 70.

Thus the natural world is placed in a created order in space and time. 

But then these verses make a metaphysical leap into the very heart of the 

Qur’anic message: the unique Oneness of the Creator: Is He not the One who 

made the earth a stable abode and created rivers flowing through it, the Qur’an 

asks rhetorically, /Me One w/io/ created the mountains therein and created a 

barrier between the two seas? Is there, then, another god than Allah? Yet, most of 
them do not know.5 In addition, in the general sweep of its narrative, the 

Qur’an mentions the rain-bearing clouds and vegetation kingdom; it 

specifically cites the case of “dead earth” which is revived by God after it 

has been dead.

The Qur’anic creation theme specifies the Divine realms and then 

unites all forms and levels of existence into one oiganic whole. This unity is 

then projected on to the human intellect (fahm, caql) which is endowed with 

the power to comprehend that which lies beyond the realm of the five 

internal senses: Ziiss muM/ril (the sense that gathers all impresssions); khayal 

(knowledge of the sensient kind); wahima (perception of particular 

significations: evaluative, estimative); Ad/iza (sensitive memory) and 
mtUaAAayyi/o (intellective reason).1 This characteristic is what distinguishes 

humans (ins, sing, insan) from other created beings—an ability acquired 

through the knowledge given to Adam, the first human being.

This knowledge was bestowed upon Adam by none other than the 

Creator Himself, by teaching him names, asmd\ Created on the best of

And these are the Signs

patterns (fi ahsan al-taqwim),14 15 16 17 18 from a clot of blood,19 externally a body 

jl'iswi), a weak vessel made of clay, infused with spirit (ruh), endowed with an 
inner oigan, heart (gaZfc), which is a regular oscillation in the central inner 
void (jawf), the secret and hidden place of conscience (sirr) whose secrets 
will be laid bare at the Judgment, this created being also has a soul, (nafs), 

an aggregate of sensations and actions, an incoherent and obscure mass— 
thoughts, illusions, desires, feelings—flowing through the body, the 
principle (asl) which unites the reprehensible qualities.

The Qur’an seizes human beings in the very act of their creation, 
ennobles them through an eternal covenant (miZ/uiy) and knowledge 
bestowed upon them by God. It raises humanity above all other creation 
because of the trust placed on the humankind by the Creator and because 
among all the created beings, it was only man who chose to bear the 
supernatural trust (amdna) which was refused by the heavens, the earth and z2 j
the mountains as being too heavy a burden. The re-discovery of this 
covenant through remembrance (dhikr) acts like a flash of lightening which 
removes the veils from the nafs, unifies and transfigures it, makes it 
coherent and tranquil. It is this tranquil self, al-nafs al-mutma'inna, to which 
• • * 22 is said, 0 sold a/ peace, return to thy Lord, well pleased, well pleasing. It is this 
unified self which can understand signs spread throughout the cosmos and 
within its own being: Wfe s/wz/Z show them Our signs in the utmost horizons and in 
themselves, so that it will become clear unto them that this [Qur^dn] is, indeed, the 

2Sfrirfft; is it not enough that thy Sustainer is witness unto everything?

The Qur’an treats as given the basic enigmas of life: birth (described as 
anembryogeny in several stages (Q. 23:12-14; 40:69); death, resurrection 
and life after death. It gives humans (and jinns) the moral choice of 
accepting or rejecting its message, prescribes the legal limits of human 
activity and gives humans the freedom to choose between the two paths. 
The Qur’an also does not treat of abstract essences or types; it mentions 
particular, concrete and singular things and efficient names, asma* (sing, 
ism) such as the All Powerful (aZ-Qadir), the Irresistible (al-Jabbdr), the

18. Q. 95:4.
19. Q. 96:2.
20. See the excellent explanation of the four terms, al-qalb, al-laql, al-ruh, al-

nafs in Kitab Shark 'Aja'ib al-Qalb, in Book XXI of al-Ghazall’s Ihya1.
21. Q. 33:72.
22. Q. 89:27-8.
23. Q. 41:53.
24. Q. 2:256: Lz iftrd’/uz fi3l-din (There is no compulsion in religion).
25. Q. 90:10: Wz hadaina hun najdain (And guided him about the two paths).
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Owner
It was left to the Kalam tradition to formulate, in precise terms, the 

mode of existence of things. And it was the function of the Islamic 

cosmological sciences to explain how these things came into existence and 

hew they were related to each other as well as to the whole. The 

mutakallimun, the philosophers (filasifa) and the mystics (sufis) formulated 

various cosmogonies to elucidate modes of existence. Because all of these 

traditional cosmogonies addressed the same questions, though from 

different vantage points, they are all valid within the framework of the 

Qur’anic revelation; this is the basis of the existence of multiple 

cosmogonies in the Islamic tradition; they all sought to explain the cosmos 

in the light of revelation, in particular, in the light of the doctrine of al- 

TaM, the Unicity of God, which made it impossible for two cosmic orders 

to co-exist.
This fundamental principle acted as a prism through which all theories 

were passed in order to test their validity. It was this powerful doctrine, 

situated at the very heart of the Qur’anic message, that made it possible for 

the Muslim scientists and scholars to transform those Greek theories about 

nature which conflicted with revelation. But it was not an arbitrary act of 

faith; rather, it was a consistent operative factor that derived its primary 

kinetic energy from the Qur’an and then branched out in various spheres. 

It was through the inherent power, simplicity and uniformity of this 

principle that was operative in all realms of knowledge that a coherent 

Islamic worldview appeared. Through this operation, even the materia prima 
could be appropriated into the Islamic cosmogonies. Abu Ishaq Ibrahim b. 

Sarvar bin Hani’ al-Nazzam (d. between 220/835 and 230/845), for 

example, reconstructed the problem of the ma/ma prima by proposing that 

“God created all of the primary elements (asAya’) at once, with knowledge; 

all individual beings which appear progressively (zuAur) existed in this 

beginning in potentiality (Aumun)”.

26. In order to elucidate the hierarchical order of this miteria prima, various 
schools of thought formulated various theories: The Emanationists 
construed their answer in terms of the five eternal principles of 
Plotinus (ca. 205-70) and of the Harranians: the creator, the reason 
(*a$, the soul (nap, or hayula, matter), the void, the plenum; the 
Hellenistic solutions were produced by dividing and subdividing the 
five principles into three aspects, three worlds: the horizons (dfaq), 
interlocking spiritual spheres of influence, the material world and the 
five senses plied between the two; al-Farabi (b. ca. 258-339/870-950) 
regarded the four logical causes as typifying the order of self-

The Qur’an and Science Nexus
It is also noteworthy that the Islamic scientific works, profoundly influenced 

by the Qur’anic worldview as they were, seldom mention the so-called 

scientific verses of the Qur’an in any direct sense. Numerous examples can 

be cited. For instance, the Algebra of al-Khwarazmi (ca. 184-236/800-850),
• • ° 27

the pioneering work in its field, neither refers to any Qur’anic verse in the 
f * 28text of the book, nor uses a verse like God set all things in numbers as 

invocation at the beginning of the book; its purpose is purely practical. 

Even in Ibn Sina’s mognus o^us, aZ-Qanun fi’l Tibb, known to the Latin West 

as The Canon, where one would expect such direct references, they are 

remarkably absent In the “Preface” (Khutba tul Kitab) of the book, Ibn Sina 

simply seeks Divine help in the task of writing the book, as was customary, 

and starts the book. The same is true for a vast majority of other scientific 

works from the dassical period of Islam. However, when the purpose of the 

book was different, there was a free use of the Qur’anic material. A case in 

point is al-Birunl’s Kitab al-Jamahir fi Macrifat al-Jawahir (The Most 

Comprehensive Book on the Knowledge of Precious Stones) which frequently 

quotes the Qur’anic verses in relation to the various stones and minerals. 

But this work is not merely a scientific treatise on stones, as its title 

suggests. Rather, it is an amazing collection of scientific facts, ancient 

poetry, historical anecdotes, meditations and critique of various theories 

then current It is also a repository of the author’s life-long observations on 

the state of human beines and matter.

generating beings: substantial cause (/uzyula), formal cause (sura), 
efficient cause (’»ZZa fifila), and the final cause (tamdm), arranged in 
three worlds: ruhuArjKi, amr and khalq. For a more detailed discussion 
on this, see Massignon (1982), vol. 3, p. 122. /

27. The full title of al-Khwarazmi’s work is Kitab cd-Mukhtasar fi Hisab al-Jabr
wa'l Muqabla; original Arabic text has been published with the poorly 
translated 1831 English version of Frederic Rosen by Pakistan Hijra 
Council (Islamabad, 1409/1989). In spite of its reliance on Rosen’s 
inaccurate translation, this is still a useful book because it contains the 
original Arabic text, a long “Introduction” by the Turkish historian of 
science Aydin Sayili, and enrichments and some corrections to Rosen’s 
notes by Malek Dosay. See note 37 to Sayili’s introduction where he 
mentions Julius Ruska’s critique of Rosen’s translation; also see 
Rashed, Roshdie, “L’id6e de l’Algdbra selon Al-Khwarazmi”, 
Fundamenla Srienftae, vol. 4, no. 1, p. 95.

28. Q. 71:28.
29. This khutbd is merely a page and a half long. See al-Qanun fi'l Tibb (1999),

ed. by Sa'id T-Lahham, Dar al-Fikr, Beirut.
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Owner (a/-AfaZ:A).
It was left to the Kalam tradition to formulate, in precise terms, the 

mode of existence of things. And it was the function of the Islamic 
cosmological sciences to explain how these things came into existence and 
how they were related to each other as well as to the whole. The 
mutakallimun, the philosophers (filasifa) and the mystics (sufis) formulated 
various cosmogonies to elucidate modes of existence. Because all of these 
traditional cosmogonies addressed the same questions, though from 
different vantage points, they are all valid within the framework of the 
Qur’anic revelation; this is the basis of the existence of multiple 
cosmogonies in the Islamic tradition; they all sought to explain the cosmos 
in the light of revelation, in particular, in the light of the doctrine of al- 
Tawhid, the Unicity of God, which made it impossible for two cosmic orders 

to co-exist.
This fundamental principle acted as a prism through which all theories 

were passed in order to test their validity. It was this powerful doctrine, 
situated at the very heart of the Qur’anic message, that made it possible for 
the Muslim scientists and scholars to transform those Greek theories about 
nature which conflicted with revelation. But it was not an arbitrary act of 
faith; rather, it was a consistent operative factor that derived its primary 
kinetic energy from the Qur’an and then branched out in various spheres. 
It was through the inherent power, simplicity and uniformity of this 

principle that was operative in all realms of knowledge that a coherent 
Islamic worldview appeared. Through this operation, even the materia prima 
could be appropriated into the Islamic cosmogonies. Abu Ishaq Ibrahim b. 
Sayyar bin Hani’ aI-Na?zam (d. between 220/835 and 230/845), for 
example, reconstructed the problem of the materia prima by proposing that 
“God created all of the primary elements (asAya’) at once, with knowledge; 
all individual beings which appear progressively (zuhur) existed in this 

beginning in potentiality (kumtm)”.

26. In order to elucidate the hierarchical order of this miteria prima, various 
schools of thought formulated various theories: The Emanationists 
construed their answer in terms of the five eternal principles of 
Plotinus (ca. 205-70) and of the Harranians: the creator, the reason 
fajZ), the soul (na^, or ZuiyuZa, matter), the void, the plenum; the 
Hellenistic solutions were produced by dividing and subdividing the 
five principles into three aspects, three worlds: the horizons (a/og), 
interlocking spiritual spheres of influence, the material world and the 
five senses placed between the two; al-Farabi (b. ca. 258-339/870-950) 
regarded the four logical causes as typifying the order of self-

The Qur’an and Science Nexus

It is also noteworthy that the Islamic scientific works, profoundly influenced 

by the Qur’anic worldview as they were, seldom mention the so-called 
scientific verses of the Qur’an in any direct sense. Numerous examples can 
be cited. For instance, the Algebra of al-Khwarazmi (ca. 184-236/800-850),

27
the pioneering work in its field, neither refers to any Qur’anic verse in the 
text of the book, nor uses a verse like God set all things in numbers as 
invocation at the beginning of the book; its purpose is purely practical. 
Even in Ibn Sma’s magnus opus, al-Qanun fi*l Tibb, known to the Latin West 
as The Canon, where one would expect such direct references, they are 
remarkably absent. In the “Preface” (A7iu/6a tuZ Kitab) of the book, Ibn Sina 
simply seeks Divine help in the task of writing the book, as was customary, 
and starts the book. The same is true for a vast majority of other scientific 
works from the classical period of Islam. However, when the purpose of the 
book was different, there was a free use of the Qur’anic material. A case in 
point is al-Birum’s Kitab al-Jamdhir fi Ma'rifat al-Jawdhir (The Most 
Comprehensive Book on the Knowledge of Precious Stones) which frequently 
quotes the Qur’anic verses in relation to the various stones and minerals. 
But this work is not merely a scientific treatise on stones, as its title 
suggests. Rather, it is an amazing collection of scientific facts, ancient 
poetry, historical anecdotes, meditations and critique of various theories 
then current. It is also a repository of the author’s life-long observations on 
the state of human beings and matter.

generating beings: substantial cause (AayiiZd), formal cause (sura), 
efficient cause (’iZZa fcfila), and the final cause (tamdm), arranged in 
three worlds: rububrya, amr and khalq. For a more detailed discussion 
on this, see Massignon (1982), vol. 3, p. 122.

27. The full title of al-Khwarazmi’s work is Kitab al-Mukhtasar fi Hisab al-Jabr 
wa'l Muqabla; original Arabic text has been published with the poorly 
translated 1831 English version of Frederic Rosen by Pakistan Hijra 
Council (Islamabad, 1409/1989). In spite of its reliance on Rosen’s 
inaccurate translation, this is still a useful book because it contains the 
original Arabic text, a long “Introduction” by the Turkish historian of 
science Aydin Sayili, and enrichments and some corrections to Rosen’s 
notes by Malek Dosay. See note 37 to Sayili’s introduction where he 
mentions Julius Ruska’s critique of Rosen’s translation; also see 
Rashed, Roshdie, “L’idde de 1’Algebra selon Al-Khwarazmi”, 
Fundanunte SctenZiae, vol! 4, no. 1, p. 95!

28. Q. 71:28.
29. This khutba is merely a page and a half long. See ai-Qanun fi3l Tibb (1999),

ed. by Said ’1-Lahham, Dar al-Fikr, Beirut.



38 Islam and Science

Likewise, during the entire period of Islamic scientific activity which 

lasted well into the fifteenth century, we see no evidence of any scientific 

research program directly motivated by the desire to “prove” the scientific 

verses of the Qur’an through science. There is no record of such profane 

uses of the Divine Book. This is so because the cultural milieu that gave 

birth to the Islamic scientific tradition was so thoroughly infused with the 

Qur’anic worldview and the cosmologies based on its message that there 

was no need for any artificial and external imposition of the Qur’anic 

verses on the scientific works. When al-Ghazali mentions various natural 

sciences in relation to the Qur’an, his method, context and purpose is 

entirely different from the twentieth century extraneous and ornamental 

use of the Qur’an as a way of Islamization of modem science, as we will see 

in more detail in chapter ten. Suffice it to say here that the birth of the 

scientific exegesis (al-tafsir al-'ilmi) of the Qur’an is a purely twentieth 

century phenomena. No one thought of writing such an exegesis during 

the time when scientific activity was at its peak in the Islamic civilization; 

the roots of scientific tafsir should be traced in the Muslim encounter with 

the modem West. Since the last quarter of the twentieth century, the 

Qur’anic verses which refer to various natural phenomena have become 

popular departure points for proving that the Qur’an is, in fact, the word of 

God because modem science has established the accuracy of certain verses, 

or because it contains “scientific truths" which were unknown at the time of 

its revelation. This approach is inherently flawed for it stretches the 

meanings of the verses to superimpose them on various scientific theories 

now current, or it merely attempts to prove a revealed Book through 

human endeavor which itself remains under constant revision. In both 

cases, there is little to be gained; it amounts to a gross injustice to both the 

Qur’an and sdence. We will return to this subject in more detail in chapter 

ten.

CHAPTER THREE

Making of the Tradition

The Islamic scientific tradition came into existence amidst a rich flow of 

diverse cultural, philosophical and scientific currents. Built on the 

metaphysical foundations provided by the Qur’an and rooted in the very 

heart of Islamic revelation, it received the first flow of intellectual currents 

from the Kalam discourse that reflected on the Qur’anic description of God 

and sought ways to comprehend the Divine in human terms. Then came a 

torrent from the ancient centers of learning—-philosophical ideas, religious 

beliefs, sdentific facts and theories. Amidst this influx of diverse 

crosscurrents, the emerging tradition matured in quick order.

The flow of sdentific information and philosophical ideas from Indian, 

Persian and Greek sources into Islamic thought was a long, sustained and 

enormously complex phenomenon. Let us note that neither the Indian nor 

the Greek thought arrived in its original form; both had been transformed 

during the preceding centuries. The former went through a major 

transformation in the Persian milieu and the latter in both the Iranian and 

the Hellenized academies of Syria, notably those of Edessa, Nisibis, 

Baalbek and Homs. Thus in view of the extent of mutual blending, 

borrowing and modification of Indian, Persian and Greek traditions during 

the pre-Islamic era in the large geographical area that eventually became 

part of the Muslim world, it is perhaps best to describe the material that 

came into Islamic thought as a complex hybrid that had Indo-Perso-Greek 

characteristics, intractably blended.

We have a rare inside account of the way in which Ardashir ibn Babak, 

the founder of the Sassanian dynasty (226-651CE), cultivated learning in his 

kingdom by acquiring books from India and China. “He sent to India and 

China for books in those directions,” reports Abu Sahl al-Fadl ibn 

Nawbakht (/Z. 2nd/8th century) in Ibn al-Nadim’s well-known Fihrist, “and 

also to the Greeks. He copied whatever was safeguarded with them, even 

seeking for the little that remained in al-Traq. Thus he collected what was 

scattered, gathering together the things dispersed.”
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This was neither an isolated incident nor a transitory event. Shapur I 

(241-272 CE), the able son of Ardashir, followed his father’s example “so 

that there were transcribed into Persian all of those books, such as the ones

of Hermes the Babylonian, who ruled Egypt; Dorotheus the Syrian; 

Phaedrus the Greek from the city of Athens, famous for learning; Ptolemy 
• • 2 •[Ptolemaeus Alexandrinus); and Farmasib the Indian.” After these two 

rulers, we are told, “there appeared Chosroes Anushriwan (531 -687 CE) who 

collected, edited, and worked over these [books] because of his interest in 

learning and his love for it.” It was during Chosroes’ time that the 

physician Burzoe is said to have traveled to India in search of an herb that 

revivified the dead. But upon arrival in India, Burzoe found out that “the 

herb in question was of the genus allegoricum: ‘the restorer of the dead’ was, 

in fact, a collection of fables known in the Old Sanskrit as the Pancatantra." 

This collection was translated into Pahlavi by Burzoe with an 
autobiographical preface which gives us an indication of the kind of 

intellectual humanism that prevailed at the court. Passing from Burzoe’s 

Pahlavi into Syriac, and then to Arabic through a translation of Ibn al- 

Muqaffa' (ca. 102-139/720-756), the collection became an Arabic classic, 

Ua uw Dioma, which is still widely read.
In addition to the Indian and Chinese works, Greek texts had also 

directly influenced both the Indian and the Persian thought. When 

Yazdajird III, the last Sassanian ruler, died in 31/651 and the whole of 

Persia came within the ever-expanding fold of Islam, the nascent Islamic 

scientific tradition was brought in direct contact with the important 

hospital and academy at Jundishapur in Khuzistan, southern Persia. The 

academy at Jundishapur had become the most important center of learning 

in Persia during the reign of Anushirvan. It was further enriched by the 

influx of fleeing Nestorian scholars after Emperor Zeno closed the 

academy of Edessa in 489 CE. These Nestorian scholars not only found a

Making of the Tradition

new home in Jundishapur, they were also greatly respected and honored by 

Anushirvan. When the Neoplatonic school at Athens was closed in 529 CE by 

a decree of Emperor Justinian, the Athenian scholars also came to 
Jundishapur, making it the intellectual center of the empire—a place that 

hosted Persian, Greek, Roman, Syrian and Indian scholars and encouraged 

cross-cultural exchange of ideas.

Thus, it is not surprising that it was from Jundishapur that the second 

‘Abassid Caliph, al-Man$ur (r. 136-37/753-754), summoned Juijis b. 

Bakhu'shu', a Syrian Christian physician, to his court in 147-148/764-765. 

Juijis, let us note, was the head of the hospital at Jundishapur and the 

Bakhtishu1 family had long been associated with the tradition of learning. 
His arrival in Baghdad established a Baghdad-Jundishapur axis that was to 

remain active for several generations. Juijis was made court physician and 

he was succeeded by his family members.

It is noteworthy that the Indian and the Persian scientific traditions 

were still alive at the time of their transmission to the Muslim world and

Muslims had recourse to their living representatives whereas the Greek 

tradition was practically dead at the time of its transmission. Thus, Muslim 

scientists and translators had to rely entirely on the written texts and their 

own insights to master the received material.

Translation Movei II ent

The Greek texts that came into the Islamic thought had been modified

during their pre-Islamic sojourn in Persian and Syrian milieus. The Syriac

speaking communities of Edessa, Nisibis, Kinnersrin, Homs and Baalbek 

came into the fold of Islam along with their academies, texts and scholars. 

The Syriac Christianity was ascetic in its practices. After Jovian’s cession of 

the trans-Tigrine provinces of the Roman Empire to the Sassanians in 363 

CE, it had lived outside the borders of the Empire, independent of the 

ecclesiastical control of Antioch as well as Constantinople. One important

2. Ibid.
3. Ibid.
4. Peters, F.E. (1968), Aristotle and the Arabs, New York University Press, New

York, p. 48.
5. For a short history of the original text and its various translations see

Brockelmann, C., “Kalila wa-Dimna” in El, vol. vi, pp. 503-6.
6. Variants: JundaysabUr, Bayt Lapat in Syriac; founded by Shapur I who

made it the home of his Greek prisoners, marked by present day ruins 
of Shahabad, taken by Muslims in 17/738, after the occupation of 
Tustar, during the caliphate of ‘Umar by Abu Musa al-Ash‘ri. See 
Huart, CL. “Gondeshapur” in £/, vol. ii, pp. 1119-20.

these satellite communities with the mainstream Christianity on the nature 

of the person of Christ. Ultimately, this difference can be traced back to two 
Constantinopolitan churchmen, Nestorius (d. ca. 451 CE), the Patriarch of 

Constantinople (428-431) who emphasized the humanity of Christ and 

Eutychius, who placed emphasis on the divinity. Nestorius was condemned 

at the Council of Ephesus in 431 and in the following years the partisans of
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Eutychius, the Monophysites,7 8 were able to expel the Nestorian teachers 

from the Syriac schools. They fled to Nisibis under the able leadership of 

Barsauma and started to teach there. A second wave followed in 489 ce 

when the Emperor Zeno closed the Edessan school. The situation became 

even more complex when the Monophysite position was also condemned at 

the Council of Chalcedon (451 CE), producing two Syrian Churches: the 

Nestorian Church of Persia and the Jocobite Church of the Monophysites; 

the former was doctrinally as well as administratively independent of the 

Emperor and the latter was subjected to constant persecutions from the 

Byzantine state.

7. Those who maintain that Christ has one nature, partly divine and partly
human; c/ Dyophysites, those who maintain that Christ has two 
natures, one divine and the other human.

8. Sec Feheivari, G. “Harrin" in El, vol. iii, pp. 227-30. The reference to Ibn
Abi Ujaybi'a is from his well-known (Uyun al-anba* fl labaqat al-atibba3 
quoted by Feheivari.

9. See Sourdel, D. “Bayt” in £7, vol. i, p. 1141.
10. Mrirf, p. 272.
11. Fihrirt, p. 304; both of them translated for al-Kindi.

In retrospect, it seems that the fifth century Christology was shaped 

around a war of definitions and terms amidst the high noon of patristic 
scholasticism. It was under these circumstances that the Organon entered 

the scene, providing syllogistic techniques to both camps. The first Syriac 
translations of Aristotle were produced by churchmen from ca. 450 ce until 

well after the Muslim conquest; these had a strong theological underlay. 

When Muslims came into contact with this body of literature, it had already 

developed a technical Aristotelianism, as well as a strong peripateticism. 

The Syrian churchmen were also interested in grammar. A Syrian monk, 

'Enanishu* JI. ca. 650 CE), had composed a grammatical lexicon of 
consonantly identical Syriac-Greek words, a glossary of difficult terms and a 

book of definitions of philosophical terms. A Syrio-Greek lexicon is also 

attributed to Hunyan ibn Ishaq (192-260/808-873), one of the major 

translators of Greek and Syriac texts into Arabic.
Let us also note that, in addition to the academies of Syriac learning, 

Muslims had also incorporated Harran into their realm during the 

Caliphate of ‘Umar in 19/640. Situated on the small river Jullab, at the 

intersection of important caravan routes to Asia Minor, Syria and 

Mesopotamia, the town is believed to have been the birthplace of Abraham. 

According to al-Biruni, the town resembled the shape of the moon and it 

was a community of star worshippers; Ibn Abi U§aybi‘a tells us that the 

Umayyad Caliph ‘Umar II (r. 99-101/717-720) had transferred a school of 

medicine from Alexandria to Harran.

The Arabic translations from the Pahlavi, Sanskrit and Syrian texts 

preceded the translations from the Greek. Most of these early translations 

are lost, though references to their existence and content survive in 

numerous later Arabic sources. This translation activity quickly gained 

momentum and by the time of al-Ma’mun (r. 198-218/813-833), the 

internal dynamics of the Islamic tradition of learning had clearly displayed 

a need for a more systematic, organized and large-scale translation 

movement. Al-Ma’mun and several influential personage of his court 

responded positively to this need and established the famous “House of 
Wisdom” (BoyZ al-Hikma) which became the hub of one of the most 
fascinating cross-cultural movements of transmission of knowledge .9

This translation movement passed through three distinct phases. The 
first began before the middle of the second century of Islam, during the 
reign of al-Man$ur (r. 136-158/754-775). Major translators of this first 
phase were Ibn al-Muqaffac(d. 139/756) and his son, Ibn Nacima {fl. 2nd/8th 
century), Theodore Abu Qurra (d. ca. 211/826), the disciple of John of 

Damascus (d. 749) who held a secretarial post under the Umayyad Caliphs, 
Thabit ibn Qurrah (d.289/901), the Sabian mathematician,10 11 Eustathius (/Z. 
3rd/9th century),11 and Ibn al-Bitriq (263-328/877-944) who was the 

member of the circle of the Caliph al-Ma’mun whose accession marks the 

beginning of the second phase of the translation movement. This second 

phase of the translation movement brought a host of new translators who 

worked under the able guidance of Hunayn ibn Ishaq. It was during this 

period that more polished translations of the previously translated material 

were produced. In addition, this activity now covered a whole range of 

ancient texts—from Aristotle to Galen. The third and the final phase of the 

translation movement marks the appearance of revised versions of older 

translations and a vast corpus of commentary. This period, which extended 

from 288 to 411 AH (900 to 1020 CE) also witnessed the emergence of 

textual criticisms and mastery of the translated texts.

By the middle of the eleventh century, the three-hundred-year-old 

translation movement had reached its end. During the preceding centuries, 

it not only brought a large number of Greek, Persian and Indian texts into 

Arabic, it also tried to graft many new concepts, systems of thought and 

ways of studying nature onto the Islamic intellectual tradition. Some of
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these concepts—such as the eternity of the world—were not in harmony 

with Islamic doctrines. This created a tension that finally produced one of 

the most startling cases of appropriation and transformation in the history 

of ideas. This was a slow and deliberate process that examined, classified, 

sorted, and retained what it needed from the received material. It was the 

ordering of ideas in the light of revelation; a sublimation of the received 

material—an aci which required generations to complete and which 

created schism, debates, disagreements, polemics, even indictments and 

judgments. This inner struggle of a tradition in the making against the 

foreign currents that were coming into its folds also produced a wide range 

of philosophers and scientists—some of whom aligned themselves with 

philosophy; some wrote against philosophy and philosophers. And between 

these two extremes were a host of others who tried to harmonize Islam’s 

revelatory data with philosophy. The end result of this long process was the 

appearance of a tradition of learning that examined, explored and 

synthesized its own unique perspectives on nature and the human 

condition-perspectives that were distinctly Islamic, though not 

monolithic.

The Contours of the Tradition

This brief account of the translation movement helps us to construct the 

environment in which the Islamic scientific tradition began to take shape. 

Our sources dearly suggest that the Islamic scientific tradition was built on 

the metaphysical doctrines found in the Qur’an. It received its kinetic flow 

from the reflection on nature and the human condition by the early Qur’an 

exegetes and, starting in the middle of the eighth century, it came upon a 

rich harvest of scientific texts, concepts, theories and techniques from the 

Greek, Persian and Indian sources. What came into the body of Islamic 

thought from outside was neither accidental, nor marginal. It was a 

sustained, deliberate and systematic effort that actively sought manuscripts, 

books and personage to satiate its internal needs. Those who helped in this 

effort of acquisition of knowledge from other civilizations were initially 

non-Muslim citizens of an expanding empire who were amply supported 

and rewarded by their patrons who were part of an urban elite that had 

come into existence in the new cities.

Hus flow of Greek; Persian and Indian thought into the Islamic 
scientific tradition lias received ample attention by historians of science 

whose opinions range from “reductionism to precursorism two 

explanatory terms used by A. I. Sabra in 1987.12 * 14 Reductionism, in this 

context, refers to the “view that the achievements of Islamic scientists were 

merely a reflection, sometimes faded, sometimes bright, or more or less 

altered, of earlier (mostly Greek) examples; Precursorism, on the other 

hand, reads the future into the past, with a sense of elation”. In the final 

analysis, it may be said that the historians of science are still not able to 

reconstruct with confidence a complete mosaic of all the currents of 

thought, scientific facts and theories that came into the Islamic civilization 

through the highly complex phenomena of cross-cultural transmission but 

they are certainly able to assert that this was not a passive reception of 

material into one civilization from another. Rather, it was an enormously 

complex but creative process that transformed the material in the very act 

of appropriation. The case for appropriation, rather than reception, has 
been well established and we will not repeat those arguments. 4 What is of 

interest to us is this very act of appropriation that defined the relationship 

between Islam and the science it inspired. But let us note in passing that it 

was not only the Islamic scientific tradition that was affected by the influx 

12. See Sabra, A I. (1987), “The Appropriation and Subsequent 
Naturalization of Greek Science in Medieval Islam: A Preliminary 
Statement” in History of Science, vol. 25, pp. 223-43; reprinted with 
other papers in a collection, Sabra, A I. (1994), Optics, Astronomy and 
Lope: Studies in Arabic Science and Philosophy, Variorum, Aidershot; all 
references are to this collection of papers which retains the pagination 
of the original publications.

IS. Sabra (1994), pp. 223-4.
14. In addition to the aforementioned work, the case for originality of 

Islamic science has been convincingly made by a number of historians 
of science. See, for example, Pines, Shlomo (1986), “What was Original 
in Arabic Science” in his Studies in Arabic Versions of Greek Texts and in 
Mediaeval Science, E. J. Brill, Leiden, pp. 181-205; also see various 
studies on Islamic astronomy by David King, E. S. Kennedy and David
Pingree. An interesting example is to be found in the Persian 
manuscript by the fifteenth century Iranian scientist Jamshid ibn 
Mas'ud ibn Mahmud Ghiyath al-Din al-Kashl (or Kashani). The 
discovery of this manuscript has also helped to push the date of the 
“dedine of Islamic science” well past the generally assumed period of 
12th or the 13th century. This has been edited and translated by 
Kennedy, E. S. (1960), Princeton University Press, Princeton. A more 
recent account of the discovery of two world maps is also important; 
see King, David (1999), World-Maps for Finding the Direction and Distance 
to Mecca, E. J. Brill, Leiden; also of interest is King, David (1987), 
Islamic Astronomical Instruments, Variorum Reprints, London.
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of new airrenK; ihe material from other civilizations had a profound 

impact mt the whole range of Islamic thought and some of it came to be 

regarded as dangerous, extraneous and foreign; this last category is 

sometimes used to draw the reductionist conclusion that the scientific

tradition in Islam was nothing but a “foreign” entity that somehow survived 

despite the opposition it faced and then died as soon as the religious 

sciences were able to gain an upper hand. This view has been succinctly 

ailed “the margmahn’ thesis” and its validity has been challenged on 
sound historical evidence.13

A brief look at what was translated will allow us to build the structure of 

the Islamic scientific tradition during its formative period. But before we 

explore this rich reservoir, let us reconstruct those concepts and theories 
dat emerged in the Islamic drilization prior to these translations; this will 

eiahle us to prepare ground for the comparative study of the concepts and 

drones as well as help in understanding the nature of transformation that 

Gdlowed the translations.

(fit

Historical Background of Transformation

Asmainoned previously (chapter one), the initial Kalam debates in Islam were 
minrh’ ojneemed with the question of free will and predestination. The 

Qatar* held that the individual believer had judra (power) over his or her 

adm More extreme among them held that God did not have knowledge of 

rhe pntknhis; this allowed them to formulate their doctrine of complete 

hmm freedom. On the other extreme were the Jabrites who held that human 

bcEgsveere under compulsion to ihe extent that God creates all actions—good 

s wdl as bid-leaving the individual no choice and freedom; this notion was 

isso {hired bv some other groups. These early theological debates took place 

m rhe thriow of the great social crisis which marked the evolution of Islamic 

pefey between the death of ‘Uthman (d.36/656) and ‘All (d. 41/661). This 

risim was neither the result of a forgetfulness of the Qur’anic text nor a 

product of maundentanding of its central message. The Islamic polity was 

®ffenng from a much deeper malady—the disunity of the hearts. This malady 

pre rw to the appearance of various sects in Islam such as the Shfa, the 

Khinjries and Ihe Murji'ites-all of utidi ultimately sought legitimacy in the

Kwreiraihbk to them: the Qurln. And ultimately, in many cases, it was 

Ik fpeiiicn of stress on certain Qur’anfc notions that determined a particular 

dogrm&c pojitron. The Khanjites, for example, took an extreme position in

W Wa p. 229-30
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reference to the status of the believer who commits a grave sin (al-kabira)’, they 

considered him an infidel (kafir), to be condemned to hellfire forever. The 

Murii’ites, on the other hand, held the other extreme view: such a sinner not 

only remains a believer, his or her faith remains untarnished because, they held 

that action is not part of faith. Amidst these debates, a majority of Muslims 

followed the middle path and were called the people of the Why of the Prophet 

and consensus (4AZ aZ-Swma zwz’ZJamdta). •’

A deeper reflection on these early issues enlarged discussion to include 

such fundamental concepts as the very nature of God and His Word, the 

Qur’an. What is the nature of Divine Attributes? How could they be 

understood in relation to God’s essence? How could such explicit 

references in the Qur’an as to the possibility of seeing God (Q.75:22) or 

His face (55:27) or His “sitting upon the throne” (7:54 and 20:5) be 

interpreted? Was the Qur’an created in time or did it exist eternally with 
God?

The ever-increasing realm of Kalam slowly embraced all central 

questions—including those concerned with eschatology and the fate of 

sinners—which were being vigorously discussed in various circles in the 
intellectual centers of the Muslim world, especially in Ba$ra and Kufa. 

These questions were not merely theoretical discussions of a small group of 

theologians in their drawing rooms. Rather, these were questions upon 

which one’s faith rested and an incongruous position entailed grave 

consequences.
It has become customary to summarily represent these developments of 

the second century Islam in the form of two dominant schools of thought: 

the Mu'tazilites and the AshaTites. But this simplistic representation is 

misleading, to say the least. The two schools did not come into existence as 

two distinct and completely separated modes of thinking; intellectual 

discourse never lends itself to such neat categories. In reality what 

happened in the mosques and madaris of the second century Muslim world 

was a vigorous but quiet precipitation of various formulations; a process 

that took its own time to crystallize and that went through several 

intermediate positions before it took its distinct shape. These intermediate 

steps remain important links between various schools and even though we 

can now talk of the position of the Mu'tazilites and the Ashcarites on 

various issues in somewhat static formulations, in reality, they were never 
watertight and separate domains of thought. Many so-called distinct 

schools of thought actually emerged from common grounds. We have, for 

example, a vivid account of a particular incident that took place in the
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of new currents; the material from other civilizations had a profound 
impact on the whole range of Islamic thought and some of it came to be 

regarded as dangerous, extraneous and foreign; this last category is 

sometimes used to draw the reductionist conclusion that the scientific 

tradition in Islam was nothing but a "foreign” entity that somehow survived 

despite the opposition it faced and then died as soon as the religious 

sciences were able to gain an upper hand. This view has been succinctly 

called “the marginality thesis” and its validity has been challenged on 
sound historical evidence.15

15. Sabra (1994), p. 229-30.

A brief look at what was translated will allow us to build the structure of 

the Islamic scientific tradition during its formative period. But before we 
explore this rich reservoir, let us reconstruct those concepts and theories 
that emerged in the Islamic civilization prior to these translations; this will 

enable us to prepare ground for the comparative study of the concepts and 
theories as well as help in understanding the nature of transformation that 

followed the translations.

Historical Background of Transfer: II ation

As mentioned previously (chapter one), the initial Kalam debates in Islam were 
mainly concerned with the question of free will and predestination. The 

Qadrites held that the individual believer had qudra (power) over his or her 

actions. More extreme among them held that God did not have knowledge of 

the particulars; this allowed them to formulate their doctrine of complete 

human freedom. On the other extreme were the Jabrites who held that human 
beings were under compulsion to the extent that God creates all actions—good 

as well as bad-leaving the individual no choice and freedom; this notion was 

also shared by some other groups. These early theological debates took place 

in the shadow of the great social crisis which marked the evolution of Islamic 

polity between the death of ‘Uthman (d.36/656) and CAU (d. 41/661). This 

schism was neither the result of a foigetfiilness of the Qur’anic text nor a 

product of misunderstanding of its central message. The Islamic polity was 

suffering from a much deeper malady—the disunity of the hearts. This malady

rance of various sects in Islam such as the Shfa, the

Kharijites and the Murji’ites—all of which ultimately sought legitimacy in the 
only source available to them: the Qur’an. And ultimately, in many cases, it was 
the question of stress on certain Qur’anic notions that determined a particular 
dogmatic position. The Kharijites, for example, took an extreme position in
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Terence to the status of the believer who commits a grave sin (al-kabira)-, they 

considered him an infidel (kafir), to be condemned to hellfire forever. The 

Murji’ites, on the other hand, held the other extreme view: such a sinner not 

only remains a believer, his or her faith remains untarnished because, they held 

that action is not part of faith. Amidst these debates, a majority of Muslims 

followed the middle path and were called the people of the Why of the Prophet 

and consensus 0AZ oZ-Sunna tutz’ZJamcfa). * .

A deeper reflection on these early issues enlarged discussion to include 

such fundamental concepts as the very nature of God and His Word, the 

Qur’an. What is the nature of Divine Attributes? How could they be 

understood in relation to God’s essence? How could such explicit 

references in the Qur’an as to the possibility of seeing God (Q.75:22) or 

His face (55:27) or His “sitting upon the throne” (7:54 and 20:5) be 

interpreted? Was the Qur’an created in time or did it exist eternally with 

God?

The ever-increasing realm of Kalam slowly embraced all central 

questions—including those concerned with eschatology and the fate of 
sinners—which were being vigorously discussed in various circles in the 

intellectual centers of the Muslim world, especially in Ba$ra and Kufa. 

These questions were not merely theoretical discussions of a small group of 

theologians in their drawing rooms. Rather, these were questions upon 

which one’s faith rested and an incongruous position entailed grave 

consequences.
It has become customary to summarily represent these developments of 

the second century Islam in the form of two dominant schools of thought: 

the Mu'tazilites and the Asha'rites. But this simplistic representation is 

misleading, to say the least. The two schools did not come into existence as 

two distinct and completely separated modes of thinking; intellectual 

discourse never lends itself to such neat categories. In reality what 
happened in the mosques and madaris of the second century Muslim world 

was a vigorous but quiet precipitation of various formulations; a process 

that took its own time to crystallize and that went through several 

intermediate positions before it took its distinct shape. These intermediate 

steps remain important links between various schools and even though we 

can now talk of the position of the Muctazilites and the Ash‘arites on 

various issues in somewhat static formulations, in reality, they were never 
watertight and separate domains of thought. Many so-called distinct 

schools of thought actually emerged from common grounds. We have, for 

example, a vivid account of a particular incident that took place in the
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ardc of al-Hr&m al-Basri (d.l 10/728)—one of the most accomplished 

spiritoal and intellectual Sufis of Islam—which sheds light on the hybrid 

nature of discourse at this time.

IWThere exist at least three early accounts of this incident but the main 
son can be confidently reconstructed, at least in its bare minimum form.16 

This is wfat we know for sure: a man came and asked al-Hasan al-Basri 

whether they should regard the grave sinner as a believer or an unbeliever. 

While al-Hasan hesitated, one of those in his circle abruptly answered that 

the grave sinner was neither, but was in an intermediate position (manziZo 

6m a/-nuzotai). literally, his “position is between the two positions”. 
According to the standard version of this account, it was Wasil ibn ‘Ata’ who 

thus answered; he then withdrew to another pillar in the mosque 
whereupon al-Hasan remarked that Wasil has withdrawn (i'tazaZa) from us; 
a remark which became the basis for the term Mu'tazila. This standard 
version of a famous incident is not without problems as elaborated in 

subsequent accounts but for our purpose, these problems are not 

important

17. For example, some venions omit al-Hasan’s statement and attribute the
derisive words to others or replace Wi$il with another person. For 
detaik and for a synthetic recasting, see Watt, Montgomery, W. (1973), 
He Fonaboe Period ef Islamic Thought, OneWorld, Oxford, pp. 209-17.

Wasffs initial reaction could not have been so drastic as to cause a total 

split in the circle on all issues. We know for sure that Jahm b. §afwan 
(dI2&745), the founder of the rival Jahmite school, shared with the 

Mtforia the doctrine of the creation of the Qur’an; Jahm also shared with 

±e Mn'tazih the opinion that God’s attributes are identical with His 
essence Jahm, however, disagreed with the Mu'tazila on many other 

essential issues. For instance, he denied free will and shared with the school 

ofjabrites (Detenninists) his notion of pre-determination of all actions. But 

more racial was his belief that ultimately both heaven and hell—along 

with (her occupants—will be destroyed. He formulated this view on the 

basis of die Qurlnic verses that speak of God as being “the First and the 

Last' (Q. 57:3) and of the perishing of everything “save His face” (Q. 

55:27). This was in sharp contrast to the Mu'tazila belief in the eternal 

puEshment and reward and consequently the eternity of heaven and hell, 

la tnne. the Mu'tazila came to be associated with two central beliefs:

III
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absolute divine justice and unity. It was their notion of divine justice that 

led the Mu'tazila to resolve rationally the apparent problems raised by the 

Qur’anic emphasis on God’s unlimited sovereignty. The Qur an is 
emphatic about divine justice but it also mentions God’s guidance and His 

misguidance (Q. 3:154; 7:178; 16:21, 24; 32:13) and of His “sealing of the 

hearts’’ (Q. 2:5,6; 6:125; 16:95; 61:5), the book of fete (Q. 69:17, 27) and 

difference in provisions (oraty sing, rizq) given to humans (Q. 16:71; 17:30).

Hie Mu'tazila tried to “vindicate” God through rational means, without 
repudiating the Qur’anic doctrines. They contended that good and evil are 

not arbitrary concepts whose validity is rooted in God’s dictates; rather, 

they are rational categories which can be established through reason, 
unaided by scripture. Because they held that God was absolutely just, He 
could not enjoin upon His creatures what was contrary to reason because 

that would compromise His justice and wisdom. In other words, an 

omnipotent God could not act in total violation of all the precepts of justice 
and torture the innocent or demand of His creation the impossible. They 

also held that humans were free to act in the world. Further developments 

led to refinement of these concepts. For instance, al-Nazzam argued that 

every activity in the world takes place through secondary natural agents but 

it must be referred to God in an ultimate sense. He formulated these ideas 
through his concepts of inherent nature (to5c) of things and that of God’s 

initial creation of the latent properties of things (kumun) that subsequently 

manifest externally (zuhur).

It was in the midst of such debates that the translation movement began 

and it soon provided new tools—-such as logic and syllogism—which could 

be used to demonstrate one’s position. In addition, the translation 

movement also brought a large body of scientific data and theories into 

Islamic thought It is this infusion of information and new ideas that 

concerns us here. How did this new material affect the Islamic scientific 

tradition? How was it translated? By whom? How was it used and, 

eventually, transformed? These, and similar, questions form the framework 

of our inquiry for they were fundamental factors which determined the 

contours of the Islamic scientific tradition.

Is. Most histories of Islamic tradition report this story. These include al- 
Baghdadfs al-farj 6ayn alftraq, al-Sharastani’s al-milal wa'l nihal, 
fin alA’adim’s akfiftrirf.

18. For a summary of various positions, see chapter 2 in Fakhry, Majid (1970 
and 1983), J History of Islamic Philosophy, Columbia University Press, 
chapter II and Kamal, Mohammad (1993), Heterodoxy in Islam: A 
Philosophical Study, Royal Book Company, Karachi.

•If
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It has already been mentioned that the Greek, Persian and Indian texts 

that came into the Islamic tradition had gone through a complex process 

of hybridization during the pre-Islamic era. In particular, the Aristotelian 

and the Platonic traditions had witnessed a profound transformation in 

attempts to harmonize the two schools of thought. Plotinus (d. ca. 260), for 

example, had transformed Aristotle’s Unmoved Mover to the One (to hen), 

the supreme hypostasis beyond world, in his hierarchical scheme of 

emanation that eventually produced Matter (butt). This large body of 

literature did not barge upon the Islamic tradition at once; it came in 

stages and though the first translations were made from whatever 

manuscripts were available, in time, there appeared a critical control 

reminiscent of the process of collection and authentication of the Hadith 

material. Often, more than one translation of the same text was made, 

various versions were collated and commentaries were written on the 
differences.19 20 Nor was the translation activity a static phenomenon that 

gave birth to the Arabic versions of Greek, Syriac and Pahlavi texts and 

having done this, disappeared. It was an organic process that brought 

material from these traditions into the living body of a tradition that had 

emerged on the basis of a revealed text. And although the translation 

movement did come to its logical end in the eleventh century, the process 
of sorting of the received material, its assimilation and transformation did 

not stop. Even the translated texts remained under scrutiny, as the 

fourteenth century philologist and biographer al-$afadi (696-764/1297- 

1363)—who commented on the two methods of translation used by early 

translators—tells us. He criticizes the literal method of Yuhanna ibn Bifriq, 

Ibn al-Nacima al-Himsi and others which produced word by word 

translations, often without regard to the syntactic peculiarities and 

constructions and he praises the method of Hunayn ibn Ishaq, al-Jawhari 

and others in their group for translating the message, rather than the 

words of the texts which they brought into Arabic.

19. For example, Ibn Rushd often cites variants where they have bearing on
the interpretation. A case in point is his Great Commentary on the De 
anima where he uses an unidentified translation as the basis for his 
comment, and cites the variants from Ishaq’s version in the body of the 
lectio. Likewise, the text of the Melaphysica for his Great Commentary is 
sewn together from a whole series of versions, from the veteres to the 
school of Hunayn to the Peripatetic Tton/uwx

20. §alab al-Din Khalil al-$a&di (696-764/1297-1363) makes such comments
in many places in his vast corpus. His concern with linguistic problems 
is evident from such works as his monumental Tashih aL-Tashif wa
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It is also important to note that whatever was translated, was translated 

into a living language that was rapidly expanding. Thus, the 

transformation of the received material was also accompanied by a 

linguistic transformation. At times, the first translators used the Greek 

terms for want of exact Arabic equivalents but the latter translators or 

commentators coined new Arabic terms. This is how a rich repository of 

technical terms, with precise definitions and explanations, came into 

Arabic.

In time, there arose an internal need to classify the received material. 

This gave rise to an extensive tradition of classification of knowledge. Ulis 

was such an important activity that most Muslim thinkers felt compelled to 
write their schemes of classification. While these schemes differ from one 

another, sometimes in substantial ways, they are all hierarchical. They also 

share a common trait of distinguishing between the revealed knowledge 

and that which is acquired from other sources. Those sciences which dealt 

with the former were often called al-'ulum al-naqliyya, the “transmitted 

sciences”, while the latter were called al-tdum al-laqliyya, the "intellectual 

sciences”. The traditional sciences dealt with the Qur’an, Hadith and 
subjects related to them and relied upon the transmission of the text 

through an elaborate process which depended upon an oral tradition going 
all the way back to the Prophet himself, the recipient of divine revelation. 

This oral tradition, which was eventually written, remains to this day a 

uniquely Islamic pedagogical methodology and the authoritative source of 

authentication. It rests on the intermediatory chain (isnoZf) of transmitters 

each of whom receives his or her material from the previous authority in 

the chain orally along with a notarized attestation that the student has 

heard, received and mastered the text in question and has been given 

permission (ijdza) to transmit it.

This method was based on the notion of authority. The revealed text of 

the Qur’an ultimately traces its authority to none other than God who 

Himself vouchsafed its transmission to his Prophet. From the Prophet, 

the text traveled to its recipients through a chain of transmitters. The same 

applied to the actions and utterances of the Prophet (Hadith), in which

Tahrir al-Tahrif which deals with misspellings and misreadings. His 
biographical collections, notably the massive aZ-Wo/i bi*I Wafayat and 
A’ydn aPasr wo’MWn al-Nasr (which deal with the lives of his 
contemporaries) also contain valuable information about the translated 
texts. See Rosenthal, F. “al-§afadi” in £/, vol. xiii, pp. 759-60.

21.Q.  13:37; 17:105.
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case the first transmitter heard it from the Prophet. Naturally, there arose a 

serious need for an elaborate apparatus of authentication of the isnad. This 

also produced in Islam the tradition of tabaqat literature—a monumental 

feast that would guarantee a perpetual dynamic status to the lives of 
thousands of scholars.22 23 24

22. Lit. means categories. This literature classified the narrators into
various categories, examined their affiliations, teachers, students as 
well as intellectual developments. A good example of this critical 
apparatus is al-Tabari’s monumental commentary on the Qur’an which 
cites no less than 24,502 chains of transmitters of which 11,364 are 
unique. The same is true for the transmission of Hadith literature.

23. This first person account can be found in Gohlman, William, E. (1974),
The b/e o/ Ibn Sina: A Critical Edition and Annotated Translation, State 
University of New York Press, Albany, p. 33.

24. GAL, vol. 1, pp. 203.
25. Berggren, J. L. (1983), “The Correspondence of Abu Sahl al-Kuhi and

Abu Ishaq al-^abi: A Translation with Commentaries” in Journal for the 
History of Arabic Science, vol. 7, pp. 39-124.

26. For a more detailed account of this fascinating story see Toomer, Gerald
J. (1990), Apollonius Conics Books V to VII: The Arabic Translation of the 
Lost Greek Original in the Version of the Banii Musa, 2 vols. Sources in

This pedagogic methodology was naturally not suitable for the study of 

the translated texts that brought Greek, Indian and Persian legacies to 

Islam. These texts were acquired and studied through a different method. 

There was no authority behind these texts; they were obtained in written 

form and they were meant to be comprehended—rather than 

transmitted—for the sake of one’s own understanding. But, it is interesting 

to note that although medicine, astronomy, mathematics, geometry, 
alchemy and other natural sciences could be studied from texts alone, they 

were often studied with a teacher who had mastered them, though there 

were notable exceptions to this. For instance, Ibn Sina (370-428/980-1037) 

tells us that he mastered the logical, natural and mathematical sciences on 

his own but he could not comprehend the contents of Aristotle's Metaphsics 

"even when I had gone back and read it forty times and had got to the 

point where I had memorized it” until he came upon al-Farabi’s 

commentary. Al-Farabi himself is known to have studied Analytica 

posteriora with Yuhanna ibn Haylan. Thus, philosophy (falsafa) was often 

studied with a teacher but on the basis of a text that was subject to textual 

criticism as well as comment; this tradition is still alive, especially in 

contemporary Iran.

But the pedagogical methodology alone cannot explain the emergence 

of a rich and integrated process of examination of the received material. 

There is virtually no important translated text that did not receive a 

thorough treatment by subsequent generations. Many texts were re

translated by more able translators who also understood their subject 

matter. Sometimes, the newer translations affected the whole field. We 

know, for example, that the transmission of Greek geometrical and

mathematical texts into Arabic began around 174/790 at Baghdad. Among 

the first to be translated was Ptolemy’s Almagest and Euclid’s Elements. The 

first translation of the Almagest was made for the wazir Yahya ibn Khalid ibn 

Barmak (121-190/738-805) and al-Hajjaj b. Yusuf b. Ma((ar al-Hasib (/Z. late 

2nd century) translated Elements of Euclid and As/ronomy of Ptolemy for 

Caliph Harun al-Rashid (170-194/786-809); the latter was called Kitab al- 

Majisti and was completed in 212/827. Elements was re-translated by Ishaq 

ibn Hunayn; this translation was corrected by Thabit ibn Qurra. The 

was translated at least three times.

Sometimes, the translated texts had to wait a long time before they were 

“understood”, as Ibn al-Nadlm tells us in his Fihrist. He states that the two 

books On the Determinate Section of Apollonius were translated into Arabic by 

an anonymous translator; the first book was corrected by Thabit ibn Qurra 

but the second book was not "understood”. However, a recently published 

correspondence between the late tenth-century geometer al-Kuhl and his 

friend al-$abl shows how they tried to make sense of the contents of Book 
n.25 26

Another interesting example is that of Conics of Apollonius which came 
into the hands of three ninth century mathematicians, the well-known sons 

of Musa: Muhammad, Ahmad and al-Hasan (/Z. before 260/873). At first the 

Banti Musa only possessed Books 1-VII of the Conics, which were, 

moreover, riddled with scribal errors. In the process of understanding this 

difficult text, al-Hasan ibn Musa worked out a theory for plane sections of a 

cylinder and wrote a treatise on the subject. After his death, his brother 

Ahmad found another manuscript of the Conics in Syria containing the first 

four books as well as commentaries by Eutocius of Ascalon (ca. 500 CE). By 

means of this new manuscript and through a judicial use of his brother’s 

treatise, Ahmad was able to understand the whole of Conics. He then had 

the first four books translated by Hilal ibn Abi Hilal al-Himsi and the last 

three by Thabit ibn Qurra; he himself made corrections and added many 

cross references. In the process, he developed many purely Arabic technical 

terms for the theory of conic sections.
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Roots, Branches and Connections

Another facet of the Islamic scientific tradition was its ability to sustain 

interest in various scientific problems—a feature it shares with modem 

science. This meant that sometimes one problem was carried over to the 

next generation; at others, solutions came several generations later. In any 

case, there exists condusive historical evidence that the Islamic scientific 

tradition was not a small-scale activity sustained by a few individuals who 

were working in isolation from each other or from the rest of the 

intellectual currents of their times. Rather, it was a social activity with well- 

developed mechanisms for transmission of results over the entire 

geographical spread of the Muslim world. Considering the distances 

involved, it was really a remarkable feat. In spite of the loss of hundreds of 

medieval texts, we can still reconstruct the broad outline of this activity. For 

instance, the solution of the cubic equations by means of conic sections was 

a branch of mathematics that was solely developed by the Muslim 

mathematicians without any outside influence. It started as a result of a 

“gap" in the transmission of the Greek texts. In On the Sphere and Cylinder 

II: 4, Archimedes had assumed that on a given segment AB, a point X can 
be constructed such that AX:a=b2:XB2, for given segments a and b. 

Archimedes never explained this construction, though he promised to do 

so at the end of his treatise, or he may have, but it was already missing in 

antiquity. In his commentary, Eutocius of Ascalon (ca. 500 CE) provided 

several constructions of his own. The text of Archimedes and the 

commentary of Eutocius were both translated into Arabic but at different 

times and several Muslim geometers had either one or the other but not 

both; this made it necessary for them to provide their own constructions. 

Abu ‘Abd Allah Muhammad Ibn ‘Isa al-Mahani (ca. 236/850) provided an 

algebraic solution of the Archimedean problem of dividing a sphere by a 

plane into segments the volumes of which are in a given ration. Al-Mahanl 
expressed this problem in a cubic equation of the form xs+a=cx2, but he

History of Mathematics and Physical Sciences 9, Springer-Verlag, New 
York.

27. In reconstructing this example, I am using modem notations, following 
Hogendijk who first brought this interesting case to light. See 
Hogendijk, Jan P. (1996), “Transmission, Transformation, and 
Originality: The Relation of Arabic to Greek Geometry” in Ragep, 
Jamil, F. and Ragep, Sally P. (ed.) Tradition, Transmission, 
Transformation, Proceedings of Two Conferences on Pre-modem Science held 
al the University of Oklahoma, E. J. Brill, Leiden, pp. 33-4.

could not proceed further. The problem was thought unsolvable until Abu 

Ja'far al-Khazin (ca.318/930) solved the cubic equation by means of conic 

sections. This was the beginning of the new field of the solution of cubic 

equations by means of conic sections. Al-Mahani also wrote commentaries 

on Books I, V, X and XIII of Euclid’s Elements. In his treatise on ratio (Book 

V), al-Mahani refers to Thabit ibn Qurra.

Likewise, a correspondence between Ibn Sina and Abu Rayhan al-Biruni 
(362/973-ca. 442/1051)—perhaps the two most important scientists of the 
eleventh century anywhere in the world—gives us an insight into the inner 

dynamics of the Islamic scientific tradition as well as its modus operandi
29

and mechanism of propagation. In this correspondence, al-Biruni raises 
ten questions regarding Aristotle’s Zte Caelo (al-Sama* wa?l-Alam) along with 
eight additional questions of his own. Ibn Sina answered all questions one 

by one. But al-Biruni was not satisfied. He responded by commenting on 
eight of the first ten responses and the seven of the last eight. Ibn Sina did 
not write back but asked Abu Sa'id Ahmad ibn ‘All al-Mac$umi, one of his 

brilliant students, to respond on his behalf. This correspondence deals with 

some of the fundamental philosophical and scientific issues of the time and 

marks an exchange of ideas between a fiercely independent scientist, al- 

Biruni, and the finest representative of Islamic Peripatetic tradition, Ibn 

Sina. Islamic Peripatetic tradition, it must be noted here, was the main 

school of natural philosophy in the Islamic civilization. It came into 

existence through a creative synthesis which combined Aristotelian 

tradition with certain elements of later Neoplatonism and Alexandrian 

commentaries of Aristotle’s works. Al-Birunl’s criticism of this dominant

28. Dold-Samplonius, Yvonne, “al-Mahani” in DSB, vol. 9, pp.21-2.
29. The Arabic text of this correspondence between Abu Rayhan al-Biruni

and Ibn Sina was first published in 1914 in a collection entitled Jami' 
al-Baddyi1, without any reference to the manuscript used. In 1953, the 
Faculty of Letters of Istanbul University published the text of this 
correspondence in volume two of its Rosd’il of Ibn Sina (edited by 
Helmy Zia Ulkenon) on the basis of Ms. No. 3447 of the Ahmad 
Thalith Library. It was again published in a limited edition on the 
occasion of the al-Biruni International Congress held in Tehran in 
1973. Its most recent and complete edition was published in 1995. See 
Nasr, Seyyed Hossein and Mohaghegh, Mehdi, (eds.) (1995), Al-As’ilah 
wa'l-Ajwibah, International Institute of Islamic Thought and 
Civilization (ISTAC), Kuala Lumpur. The ISTAC edition, based on 
several well-known manuscripts, also contains response of al- Bi run! in 
the form of further questions and al-Marumi’s defense of Ibn Sina’s 
position.
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school of philosophy is a sharp and powerful attack on Aristotelian physics. 
Though al-Biruni does not reject Aristotle’s view of circular motion of the 
heavenly bodies, he severely criticizes his thesis that circular motion is 
innate to heavenly bodies; he asserts that there is nothing innate about this 
motion; it could easily have been straight. He also rejects Aristotle’s reasons 
for the spherical nature of the heavenly bodies. He shows that if an ellipse 
moves around the major axis and a lentil-shaped figure around the minor 
axis, they will revolve like a sphere without creating a void, as Aristotle had 

asserted.
The questions posed by al-Biruni are equally poignant. “If things 

expand through heating and contract through cooling,” he asks, “then why 
does a flask full of water break when its content freezes?” In other words, 
why is the density of water higher than that of ice—a question which was 
only answered in the twentieth century on the basis of hydrogen bonding. 
This correspondence, which was initiated by al-Biruni, clearly shows that he 
was grappling with certain fundamental issues related to the properties of 
matter. He was interested in Ibn Sina’s responses on a wide range of topics. 
Ibn Sina’s responses are drawn from his well-known works—especially the 

Myd/ and Ddnishndma-yi Wi—and others. This correspondence is, 

by no means, a singular event in the history of Islamic thought. There are 

several other well-known cases.
The contours of the Islamic scientific tradition will remain incomplete 

without the mention of representative examples from various branches of 

science. However, such details will take us away from the framework of the 

present study; they belong to the history of the tradition or rather to 
various topical histories. Here we will restrict our discussion to a small 

aspect of die tradition. But in general, it can be safely said that the Islamic 
scientific tradition encompassed a whole range of disciplines and dealt with 

both the applied as well as theoretical research. We have already

mentioned some aspects of the alchemical tradition which was one of the 
first to develop (chapter 1). Soon after alchemy, there arose a monumental 
astronomical tradition supported by equally formidable mathematical and 
geometrical traditions. Mention must also be made of the outstanding 
tradition of medical sciences and studies in zoology and botany. We can 
safely assert that toward the end of its existence, the Islamic scientific 
tradition, once again, focused on astronomy and mathematics. This can be 
established by a cursory glace at the interests of major Muslim scientists of 
the fifteenth and the sixteenth century as well as from the scientific 
activities of the major centers of research in this period: the Maragha 
Observatory in northwest Iran which was directed, for some time, by Na§ir 
al-Din al-Tusi (598-671/1201-1272); the madrasa and observatory of 
Samarqand built by Ulugh Beg (796-853/1394-1449);30 31 32 33 the works of such 

astronomers and mathematicians as Jamshid Ghiyath al-Din al-Kashi (d. 
833/429); the “universal scholar” Baha* al-Din al-cAmilI (954-1031/1547- 
1621) and his students, most notably Muhammad Baqir ibn Zayn al-cAbidin 
Yazdi.”

30. For a summary of Ibn Sina’s views, see Nasr, Seyyed Hossein (1993), An
Introduction to Islamic Cosmological Doctrines, State University of New 
York,Albany. - *■' * 0*—

31. See the examples mentioned by Nasr in his “Prolegomena” to the
aforementioned work, especially, the correspondence between Fakhr 
al-Din al-Razi and Ibn ‘Arabi: Valsan M. (1961), tr. “Epitre addressed A 
rimam Fakhrud Din ar-Razi" in Etudes Traditionnelles, vol. 62, Juillet- 
Octobre, pp. 246-253; the discourse between Na§ir al-Din al-Tusi and 
$adr al-Din al-Qunavn c/. Chittick, W. (1979) “Mysticism versus 
Philosophy in Early Islamic History: the al-Tusi, al-Qunawi 
Correspondence”, Religious Studies, vol. 10, pp. 87-104.

32. Ulugh Beg and his contributions are discussed in Sayili Aydin (1960), The
Observatory in Islam, Publications of the Turkish Historical Society, 
Series VII, No. 38, Turk Tarih Kurumu Basimevi, Ankara, repr. 
(1981), Amo Press, New York, pp. 259-89; Kari-Niazov, T. N., “Ulugh 
Beg” in DSB, vol. 13, pp. 535-37.

33. On al-Tusi, see the article by S. H. Nasr in DSB, vol. 13, pp. 508-14; al-
Tusi’s major work, Tod/ikira is now available in a critical edition: 
Ragep, al-Tusi’s Memoir on Astronomy, this work also contains an 
overview of his life, work and influence; Sayili (1960), The Observatory in 
Islam, pp. 189-223.

Although our current understanding of the making of the Islamic 
scientific tradition has emerged in small but definite steps during the last 
three centuries, there are still thousands of manuscripts waiting to be 
edited. But even though it has become evident that no final verdict could 
be passed on the tradition until a substantial amount of all available 

material has been thoroughly examined, hasty judgments remain the 
vogue. An interesting example of this phenomenon is the case of the 
Islamic astronomical tradition. This formidable tradition, which has 

religious significance for finding the direction and distance to Makkah as 

well as for various religious rites, was considered to have died sometime in 
the eleventh century. But then, new texts started to trickle into the 

mainstream research. Dining the 1960s, following E. S. Kennedy’s 
discovery of the works of Ibn al-Shatir (/Z. ca.751/1350), historians of
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science came to realize that the solar, lunar and planetary models of Ibn al- 
Shtyr were not an isolated example of an outstanding astronomer working 
alone; rather, they were part of an Islamic tradition that spanned eight 
centuries—from the ninth to the early seventeenth. The discovery of a 
scries of Islamic astronomical treatises on planetary theories has also shown 
that, contrary to the earlier opinion which held that these theories were 
merely "based on philosophical speculations and physical reasoning (and a 
malaise with Ptolemy’s equant)”, it has been established now that the new 
theories were actually based on the new observational data as well as 
philosophical reasoning. We also know now that Copernicus (1473-1543) 
developed his models on the basis of Ibn al-Shafir’s planetary models. 
Likewise, the so-called "problem of Alhazen” which was carried over to 
Europe, was not an isolated example of a Muslim scientist grappling with 
basic problems of Greek science and proposing a major departure from 
that tradition, This problem—which is related to the point of reflection on 
the surface of a spherical mirror, concave or convex, given the two points 
related to one another as eye and the visible object—was part of a long 
series of investigations of specular images discussed in Book V of Ibn al- 
Haytliam's (co. 354-433/965-1041) masterpiece, MdA al-Mandzir. The 

solution provided by Ibn al-Haytham was described by Christian Huygens 
in the seventeenth century as being fongo aJmoJum ac tediosa (“too long and

wearisome”), though his own brief and elegant solution was based on the 
same idea as that of Ibn al-Haytham—the intersection of a circle and a 
hyperbola.” Ibn al-Haytham’s solution was, in fact, one of the high 

achievements of the Islamic geometric tradition.
•II

34. King, David, A. (1999), HWW-Mi/m /or Finding the Direction and Distance to
Mecca, Al-Furqan-Brill, Leiden, p. 434, n. 90. This book is a mine of 
information with hundreds of cross-references to other works on 
Islamic astronomy, many short biographical notes on major Muslim 
astronomers and references to various observatories and research 
institutions; it is undoubtedly the single most important reference 
work on Islamic astronomy? I

35. Sec more details in the next section.
36. This reconstruction of the “Alhazen Problem" is based on Sabra, A. I.

(1982), "Ibn al-Haytham's Lemmas for solving ‘Alhazen Problem’” in 
Artftrve for History of Exact Sciences, vol. 26, Springer-Verlag, 
Heidelberg, pp. 299-324. The phrase “Alhazen’s problem” or 
"probltma Alhastni (or Alhazeni)" was coined by the seventeenth century 
mathematicians to describe the solution provided by Ibn al-Haytham 
to this problem in his A'l/dti al-Manazir (Optics), which was translated in 
the hie twelfth or early thirteenth century into Latin by a yet unknown 
translator. Out of the twenty odd manuscripts now known to exist in 
Europe, one is dated 1269 but the earliest mention of the Latin version 
of the Optics goes back to Jordanus de Nemore (/Z. ca. 1220-30). See 
Sabra (1982), nn. 1 and 2. Of particular interest are various references 
in Sabra’s paper, which provide a useful bibliography.

Assessing the Tradition

It would be instructive to conclude this section with a general statement on 
the progress of the tradition we are exploring. This is important because 
the western reappraisal of the Islamic scientific tradition in the seventeenth 
century has left a deep mark on all subsequent assessments and, in spite of 
a more balanced assessment that is now emerging through the work of a 
small group of historians of science, there remains a steady trickle of works 
tainted with that seventeenth century stain which saw hardly anything 
worthwhile in the Islamic scientific tradition. We will explore various social, 
religious and scientific currents that went into the making of that stain 
during the seventeenth century in more details in chapter six, but let us 
note here that contrary to the judgment passed by the seventeenth century 
Europe—a judgment that has been carried over to the twentieth century by 
a continuous flow of unfounded theories—there exists uncontroversial 
evidence that the Islamic scientific tradition was not merely a passive 
vehicle for the transfer of Greek science to Europe.

But in spite of new evidence, a certain strand of historically inaccurate 
scholarship continues to appear. For example, in his 77ze History of Science: 

From Augustine to Galileo, Crombie makes several contradictory statements, 
often within a single page, about the worth and contributions of “Arab 
science" to the Western Christendom. Examples abound: “Of the actual 

knowledge from the stores of Greek learning which was transmitted to 

Western Christendom by the Arabs, together with some additional observations 
and comments of their own, some of the most important was the new 

Ptolemaic astronomy...”. One can find such examples on almost every 
page of the chapters dealing with the “Arab science”. Crombie is a

37. Ibid. p. 300.
38. Crombie, A. C. (1959, repr. 1970, 1979 and 1995), The History of Science:

From Augustine to Galileo, 2 vols. in one, Dover Publications, Inc. New 
York, vol. 2, p. 121. A more recent example is the work of sociologist 
Huff, Toby E. (1993), The Rise of Early Modern Science: Islam, China and 
the West, University of Cambridge, Cambridge. See more on this in 
chapter 7.

39. Crombie (1995), vol. 1, p. 64, emphasis added.
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forerunner of a peculiar breed of twentieth century historians of science 
who advance the thesis that all that Muslim scientists did during the so- 
called golden age of their science and civilization was to “add a few 
observations and comments of their own” to the received Greek science. 
These works should be counted as those of a special branch of Orientalist 
literature and though Orientalism has disappeared in its overt forms from 
the mainstream discourse on Islam, this breed continues to thrive.

Assessed in the most general terms, the Islamic scientific tradition can 
be seen as having passed through the following major phases:

ft) a formative period under the shade of Islamic religious sciences;
(ii) a quick maturation through the massive infusion of data, 

information and theories from the Greek, Indian and Persian 

traditions;
(iii) a phase of careful assessment, recasting and Islamization of the 

received material;
(iv) a gradual realization that there was something fundamentally 

wrong with some of the major concepts that had been received 

from other traditions;
(v) appearance of “doubt literature” which pinpointed major scientific 

and philosophical problems with the received material and 

suggested fundamental changes; and

(vi) a slow process of withering.

These six phases do not lend themselves to clearly differentiated 

periods and they should not; after all we are dealing with a tradition that 

covered a vast geographical region and all branches of science. What may 
appear to have matured in one place and time may only have begun to take 

roots in another region and, in many cases, the phases merged into each 
other, slowly and, often, imperceptibly. Their individual hues and colors 

only became distinct after enough time had passed from the previous 

phase. We have already seen various aspects of the first three phases; let us 
briefly mention the fourth and the fifth; the sixth phase, withering of the 
tradition is explored in chapter five.

The fourth and the fifth phases are characterized by the appearance of 
a new genre in the Islamic scientific literature: the sAtduA literature.40 Most of 

this “literature of doubt" is still inaccessible to the historians of science but

40. sing. j/iaIA, lit. it means doubt.

Making of the Tradition

what has been studied shows that this genre had made its presence felt as 

early as the ninth century and was in full vogue by the eleventh. In case of 

astronomy, the initial “doubts” may have appeared as a result of new 
observational techniques that showed the shortcomings of Ptolemaic data. 
So, the first task of the Muslim astronomers was to correct Ptolemaic 
values. Having done so, they moved on to the next step: that of examining 
the very methods used by Ptolemy to reach his values; this resulted in the 
invention of new methods. In the case of solar apogee, for instance, 
Muslims abandoned the old method of determining the length of the 
season by observing the times of equinoxes and the solstices—which had 
proved to be immensely difficult—and adopted the alternate fusul method 
based on the observation of the declination of the sun during the middle of 
the seasons, when that declination could be determined with far more 
accuracy. A further refinement to this method, introduced a few years later, 
required only three observations, two of which were taken at opposition 
from one another. These methodological developments led to the 
emergence of new commentaries and translations that reexamined the 
Almagest. By the eleventh century, this activity had definitely emerged as a 
major movement. The doubts raised by al-Birum in his aforementioned 
correspondence with Ibn Sina constitute a major link in the evolution of 
this literature, and the publication of Ibn al-Hay tham’s seminal treatise, al- 
Shukuk 'aid Batlimus, certainly marks a high point in the evolution of this

«

Tins mature “doubt literature”, which went beyond the basic questions 
about methodologies and procedures, was concerned with substantial 

theoretical issues. In the case of astronomy, this new and mature “doubt 

literature” should also be seen in the context of the hay'a tradition that was 

purely Islamic in its origin. This hay'a tradition is still an obscure area of 

history of science but its emergence has been related to anwd*t the pre- 

Islamic Arabic astronomy that investigated seasonal variations through the 

study of fixed stars. This anwa’ tradition went through a fundamental

41. Saliba, George (1994), A History of Arabic Astronomy, New York University
Press, New York, p. 15, et passim. My discussion of this section heavily 
relies on this ground-breaking work of Saliba. The book contains 
fifteen articles written over a period of two decades, all dealing with 
Islamic astronomy.

42. This important work is now available in a critical edition: Sabra, A. and
Shehaby, N. (1971), Ibn al-Haytham’s al-Shukuk cald Batlamyus 
(Dubitationes in Ptolemaeum), National Library Press, Cairo.
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transformation under the influence of the Qur’anic cosmology. But the 
hafa was a mathematical astronomical tradition, dealing with the 
theoretical foundations of astronomy. However, there is still not enough 
darity on how this tradition differed from the one that studied the 
structure of the celestial spheres. Many later sources refer to two kinds of 
texts that existed as early as the eighth century. We are told, for example, 
about the zij-type texts and 7arAii al-ajlak type texts of Yacqub b. Tariq who 
was active during the reign of al-Mansur—the same Ya‘qub who cooperated 
with Ibrahim al-Fazari (fl. second half of the 8th century) in the translation 
of the swft/iflntas from Sanskrit into Arabic before the time of the translation
movement which produced Arabic versions of the Almagest and the 
Elements. Ibn al-Nadim also mentions a hay’a text by Jabir b. Hayyan. We 
also know of a work by Abu’l-‘Abbas Ahmad ibn Muhammad ibn Kathir al- 
Farghani (d. after 861) which was known by several titles including/awdmf 
al-falak and al-hafa.^ Other works of this kind include Kitab al-hay'a 

wa-'ilm al-hisab of Sahl b. Bishr (ca. 236/850), Kt/dA tarkib al-aflak of ‘Utarid 
b. Muhammad (/I. 9th century), Kitab hay’at al-falak of Abu Ma'shar (d. 
273/886) and Kitab hafal al-dlam of Abu Bakr Muhammad b. Zakariyya al- 
Razi (ca. 250-313 /854-925). We also know of a tenth century Andalusian 
traditionalist and Qur’anic exegete, Qasim b. Mutraf, who wrote Kitab al- 
hay'a. None of these texts have been found so far but we do have at least 
one hay’a text from the ninth century which proves the existence of the 
hay'a tradition in that century; this work has been attributed to Qusta b. 

Luqa (ca. 246/860) in one manuscript and to the sons of Musa in another.
In any case, the emergence of a new observational methodology—the 

JusuZ method—developed to determine the position of the solar apogee 
and the value of the solar equation may have been the final cause which 

brought the whole range of Ptolemaic procedures and methodologies into 
question. It was because of this questioning that the need for continuous 
updating of data became clear; this also inspired the development of new

•II

and improved precision instruments. Thus the two traditions—instrument
making and compilation of new zijes tables—became a permanent feature 
of the Islamic astronomical activity. But the most significant aspect of this 
questioning was the merger of the hay3a tradition, which emphasized the 
theoretical side, with that of observational and mathematical astronomy 
during the second half of the tenth century. Hence, while the updated zijes 
tables had onl^ produced new and more precise values for precession, 
solar apogee, solar equation and the inclinations of the ecliptic, the 
merger of the two traditions produced texts which generally carried 
phrases like tarkib al-aflak and hay3a in their tides and which were based on 
these new values which were sometimes called mumtahan zijes, that is, the 
zijes produced as a result of fresh observations.

43. See Pingree, David (1970), “The Fragments of the Works of al-Fazari,” in
Journal of Near Eastern Studies, vol; 29, pp. 103-23.

44. Copy of this work exists at Bibliotheque Nationale, Paris, Arabe 2504, 3,
c/. GAS, vol. 6, p. 150, quoted in Saliba (1994), p. 42, n. 20.

45. Ibid. p. 17.
46. Apogee is the point in the orbit of a heavenly body, or of a man-made

satellite, at which it is farthest from the earth. Solar apogee thus refers 
to the point when the sun is farthest from the earth; c/ perigee: the 
point in the orbit of a heavenly body or of an artificial satellite at which 
it is nearest to the earth.

This merger of the two traditions served as the immediate cause for the 
emergence of the jAuAuA literature that questioned the very foundation of 
the Greek astronomy. Seen in this historical perspective, Ibn al-Haytham’s 
aforementioned treatise is an important contribution to the growing 
literature that had begun to appear in the ninth century. Thabit b. Qurra is 
also known to have employed rigorous mathematical methods to explain 
observational phenomena and he later questioned Ptolemaic texts from a 
mathematical perspective.

Thus from the ninth century onward, there appeared a continuous 
stream of texts—written in places as far apart as Aleppo and al-Andalus— 

that questioned various aspects of Greek astronomy. By the middle of the

47. The precession of the equinoxes refers to the earlier occurrence of the
equinoxes in each successive sidereal year because of the slow 
retrograde motion of the equinoctial points along the ecliptic, caused 
by the precession of the earth’s axis of rotation; a complete precession 
of the equinoxes requires about 25,800 years.

48. The point in the orbit of sun at which it is farthest from the earth.
49. Inclination refers to the angle between the orbital plane of a planet and

another given plane, usually the ecliptic; it also refers to the angle 
between the equatorial and orbital planes of a planet. Ecliptic refers to 
the great circle formed by the intersection of the plane of the earth’s 
orbit with the celestial sphere; the apparent annual path of the sun in 
the heavens or an analogous great circle on a terrestrial globe.

50. GAS, vol. 6, p. 42, n. 25, which refers to the work of Regis Morelon, who
has demonstrated the mathematical rigor of Thabit’s methods.

51. For example, al-Qabi$i (/Z. ca.349/960), the famous astrologer of the
Hamdanid ruler Sayf al-Dawla (d. 366/976), mentions in his treatise Ji 
imlihdn al-munajjimin (The Test of Astrologers) that he has written another 
treatise, al-Shukuk ft al-majisti (Doubts on the Almagest) where he has 
given “several questions with which the members of this class of perfect
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hi

eleventh centuiy, the sMiiA literature had come in the full daylight and in 

the next centuty, there appeared two different groups of model builders. 
The first consisted of philosophers,* 52 who tried to recapture the 

Aristotelian purity of the astronomical system. They objected to Ptolemaic 

eccentrics and epicycles on the basis of Aristotle’s arguments (in De Caelo), 

which regarded the heavens to be spherical by necessity. They argued that 

the center of the universe was, therefore, at rest, just like the center of any 

moving sphere. This center, moreover, coincided with earth—the element 

of heaviness. Eccentrics violated this principle because they would require 

the presence of a fixed point (a center of a revolving sphere), other than 

the earth. This would create a new center of heaviness, a new earth, and 

that was impossible. ’

Astrologers can be tested”. G4S, vol, 6, pp, 204,293, el passim, reported 
■ Saliba (1991), pp. 40-41, n, 9.

52. Tb/s included Ibn Baja (d.534/1139), Ibn Tufayl (d,581/1185), Ibn Rushd 
(4595/1198) and al-Bi|riiji (d,597/1200).

They also objected to the presence of Ptolemaic epicycles—the small 

circle the center of which moves around the circumference of a larger 

circle—that accounted for the observed periodic irregularities in planetary 

motions. Their objection was that epicycles would require a sphere, other 

than the one that surrounds the earth, to revolve around a center of 

heaviness placed in the realm of the celestial spheres; this was also an 

impossibility in Aristotle’s system because, according to Aristotle, the 

celestial realm was made of the fifth element, ether, for which terms like 

heaviness and lightness could not be used. Thus this group of model 

builders objected to the Ptolemaic models because of their affiliation with 

Anstode's philosophy.
The second group of new model builders consisted of working scientists 

and they objected to the Ptolemaic model on the basis of physical 

impossibilities. Their objection was that a sphere cannot move uniformly 

around an axis that did not pass through its center. Ptolemaic equant had 

done exactly that. A sphere moving uniformly would require that it 

describes equal arcs in equal times around its own center and any violation 

of that principle would mean that we are not consistent with the physical 

and mathematical properties of the sphere, Except for Ibn al-Shatir, this 

group had no problem with the violation of Aristotle’s philosophical 

constructs; they could live with eccentrics and epicycles as long as there was 

no violation of the mathematical properties of spheres. In other words, as 

long as these epicycles and eccentrics behaved like spheres—by revolving at 

uniform speeds around their own centers and not around some other

center which is called an equant—this group of scientists had no problem

with this model, except for Ibn al-Shatir who wanted to preserve the 

harmony of the whole system. But even he could not avoid epicycles that 

were an observational necessity. Thus, in his model, he allowed epicycles, 

accusing Aristode of being inconsistent.

Links with the European Tradition

In its final phase, the Islamic astronomical tradition developed 

mathematical techniques as well as new models in search of a major 

alternative to the Ptolemaic system. Our present knowledge of this phase 

began in 1957 with the discovery of a remarkable treatise by Ibn al-Shatir 

of Damascus: Nihdyat al-Sul fi Tashih al Usui (The Ultimate Quest regarding the 

Rectification of [Astronomical] Principles). The legend has it that Edward 

Kennedy stumbled upon this work while he was at the Bodleian Library 

waiting for Ibn al-Shatir’s Zy. But legends apart, there were already 

indications that our knowledge of this phase of Islamic scientific tradition 

was incomplete.

Prior to this accidental discovery, O. Neugebauer had already 

mentioned in Appendix I of the second edition of his seminal work, The 

Exact Sciences in Antiquity, that the method used by Copernicus for his lunar 

model was the same which was used for “the correction of Ptolemy’s lunar 

model...about 200 years before Copernicus by Ibn al-Shatir (sic). Whether 

Copernicus knew about his predecessor or not is impossible to decide at 

the present moment.” Neugebauer had referred to a forthcoming article 

by Victor Roberts, which appeared in Isis shortly after Neugebauer’s work.

. 54

53. Saliba has mentioned that he has prepared a critical edition of this text
which is based upon all the extant manuscripts. See his note 1, p. 258 
in Saliba (1994), op. cit. He also says in the same note that about twenty 
years ago, Victor Roberts had completed an English translation based 
on one manuscript which was never completed and that he himself is 
preparing a new English translation and commentary; to the best of 
my knowledge, all three works remain unpublished to date.

54. Saliba (1994), p.259.
55. Neugebauer, O. (1957), 77jz Exact Sciences in Antiquity, Brown University

Press, Providence; all references are to the 1969 reprint, Dover 
Publications Inc. New York.

56. Roberts, Victor (1957), “Pre-Copemican Copernican Model” in Isis, vol.
48, pp. 428-32.
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Kennedy stumbled upon this work while he was at the Bodleian Library 
waiting for Ibn al-Shatir’s Zy. But legends apart, there were already 
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was incomplete.

Prior to this accidental discovery, O. Neugebauer had already 
mentioned in Appendix I of the second edition of his seminal work, The 
Exact Sciences in Antiquity, that the method used by Copernicus for his lunar 
model was the same which was used for “the correction of Ptolemy’s lunar 

model...about 200 years before Copernicus by Ibn al-Shatir (sic). Whether 
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This article was devoted to the solar and the lunar models of Ibn al-Shatir. 
In addition to Ibn al-Shatir, Neugebauer had already noticed “in order to 
account for this observation, Mercury is made to move on a straight line 
segment such that its distance from the center of its orbit varies with the
proper period. A movement on a straight line seems not quite in 
conformity with the postulate of circular motions of the celestial bodies but 
fortunately Copernicus had at his disposal a device of at-Tu§i, who had 
shown that a point of the circumference of a circle of radius *s/2’ moves 
along the diameter of a circle of radius “s” inside of which the first circle 
rolls."57 This Ha{-Tu$i device” was later called “Tusi Couple” by Edward 

Kennedy. It is interesting to note that while historians of science only 
“stumbled" upon this important phase of the Islamic scientific tradition in 
the second half of the twentieth century, the actual text of al-Tusi in which 
he proposed his lunar model had been published in a French translation 
by Carra De Vaux in 1893!58 59 60

57. Neugebauer (1957), p. 203.
58. See Appendix VI by Barron Carra de Vaux, in Tannery, P. (1893),

Recherche svr I’hisloire de I’astronomie ancienne, Paris.
59. Kennedy, Edward S. and Ghanem, Imad (1976), TAe Life and Works of Ibn

Al-Shatir, Aleppo University, Aleppo; Kennedy, IE. S. et al. (1983), 
Studies in tk Islamic Exact Sciences, American University, Beirut; 
Hartner, Willy (1969), “Nasir al-Din al-Tusi's Lunar Theory” in Physics, 
vol. 11, pp. 287-304; Saliba (1979), “The Original Source of Qu lb al- 
Din al-Shirazi's Planetary Model" in Journal for the History of Arabic 
Science, vol. 3, pp. 3-18; Saliba (1979), “The First Non-Ptolemaic 
Astronomy at the Maragha School" in Isis, vol. 70, pp. 571-576; Saliba 
(1980), “Ibn Sina and Abu ‘Ubayd al-Juzjani: The Problem of the 
Ptolemaic Equant” in Journal for the History of Arabic Science, vol. 4, pp. 
376-404. Also see other references cited in Swerdlow, N. M. and 
Neugebauer (1984), Mathematical Astronomy in Copernicus’s De 
Revolulionibus, Springer-Verlag, New York.

60. There exists certain confusion about the first use of this term. Saliba
makes two contradictory statements in the last section of his History of 
Arabic Astronomy (1994). He first attributes it to Roberts (p. 50, n. 10) 
but on page 260 of the same work, he says, “In 1966, while 
summarizing the results achieved up to that date, Kennedy coined the 
term ‘Maragha School’". Perhaps both Victor Roberts and Edward S. 
Kennedy independently coined the term in 1966 and used it in their 
Isis articles: Roberts, Victor (1966), “The Planetary Theory of Ibn al-

This rediscovery prompted several new studies and the results of this 

research brought to light a whole new phase of the Islamic astronomy 
which is often misleadingly associated with the work of the “astronomers of 

the Maragha School”. Most of the astronomers of this group were 

SB

working between the middle of the thirteenth to the middle of the 
fourteenth century, a period rightfully described as the “Golden Age of 

Islamic Astronomy”. The group includes such celebrated names as 
Mu’ayyad al-Din al-‘Urdi (d. 665/1266), Na§ir al-Din al-Tusi (d. 673/1274.)., 
Qud) al-Din al-Shirazi (d. 711/1311) and Ibn al-Shatir (d. 777/1375). They 
built upon the work of the astronomers of the previous two centuries who 
had written the SAoAQA literature; Ibn al-Haytham and Abu ‘Ubayd al- 
Juzjani (d. ca. 463/1070) being the two most outstanding astronomers in 
that previous group. Let us also note in passing that the discovery of this 
manuscript was followed by other discoveries, which have pushed the date 
of the so-called decline of Islamic science well into the fifteenth century.

Since the initial reports of Roberts, Neugebauer and Kennedy, our 
knowledge of these developments in the Islamic scientific tradition has 
been enriched by studies published by Fuad Abbud, George Saliba, J amil 
Ragep and others. They have brought to light many other models in the 
same tradition. The most important of these new models are those of Qu(b 
al-Din al-Shirazi and Mu’ayyad al-Din al-‘Urdi. Another text which

•Il

Shapr" in Isis, vol. 57, p. 210 as well as Kennedy, E. S. (1966), “Late 
Medieval Planetary Theory” in Isis, vol. 57, pp. 365-378. Let us note 
that no matter who invented die term, it is a rather misleading 
appellation as Saliba has rightly argued: “As our research is beginning 
to show, that name was not quite felicitous," he wrote in his A History of 
Arabic Astronomy, “since the type of activities conducted at the Maragha 
Observatory, namely the criticism of Greek astronomical models and 
the development of new models to replace them, was not restricted to 
Maragha nor to that time period. The name ‘Maragha School’ can 
therefore be sometimes misleading, especially when it is used in the 
sense of direct relationships among astronomers who lived centuries 
apart, or when it designates Maragha as a point of origin for such 
activities when we know that these activities began before the building 
of the Maragha Observatory.” See Saliba (1994), p. 41, n. 11.

61. Saliba (1994), p. 252.
61 See more on this in Chapter 5.
63. Kennedy wrongly ascribed the model for the upper planets built by al- 

'Urdi to Shirazi. See Saliba (1979), “The Original Source of Qu(b al- 
Din al-Shirazi’s Planetary Model” in Journal for the History of Arabic 
Science, vol. 3, pp. 3-18. Urtfl’s text, Kitab aLHay’a vras first used by 
Noel Swerdlow in his unpublished Ph.D. thesis, “Ptolemy’s Theory of 
the Distances and Sizes of the Planets: A Study of the Scientific 
Foundation of Medieval Cosmology”, Yale in 1968 and was identified 
as the “Anonymous Astronomical Treatise in Bodleian Arabic Ms 
March 621”. The same manuscript was later used by B. Goldstein and 
N. Swerdlow (1970-71) in “Planetary Distances and Sizes in an 
Anonymous Arabic Treatise Preserved in Bodleian Ms March 621” in
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he proposed his lunar model had been published in a French translation 
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Al-Shafir, Aleppo University, Aleppo; Kennedy, E. S. et al. (1983), 
Studies in the Islamic Exact Sciences, American University, Beirut; 
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therefore be sometimes misleading, especially when it is used in the 
sense of direct relationships among astronomers who lived centuries 
apart, or when it designates Maragha as a point of origin for such 
activities when we know that these activities began before the building 
of the Maragha Observatory.” See Saliba (1994), p. 41, n. 11.

61. Saliba (1994), p. 252.
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63. Kennedy wrongly ascribed the model for the upper planets built by al-

‘Urdi to Shiran. See Saliba (1979), “The Original Source of Qufb al- 
Din al-Shirazi’s Planetary Model” in Journal for the History of Arabic 
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criticized Ptolemaic astronomy came from al-Andalus testifying to yet 
another aspect of this tradition of criticism.* 64 65 66 Written at the beginning of 

the thirteenth century (probably in 597/1200), Ibn Bifruji’s The Principles of 
Astronomy differs from the criticism of the later astronomers of the Maragha 
school in a basic manner; Ibn Bitruji was not interested in fixing the 
Ptolemaic model; he wanted to get rid of two of Ptolemy’s basic principles: 
the eccentrics and the epicycles. He showed in his book how the apparent 
motions of the planets could be produced by means of concentric spheres 
without the use of eccentrics and epicycles. Ibn Bitruji’s model was an 
unsuccessful attempt and left out many essential questions but it is the 
philosophical leap made by him that is important. Let us now return to the 
Maragha school.

Centaurus, vol.15, pp.135-70. George Saliba restored this anonymous 
Bodleian Ms to its rightfill author, al-Urdi; see Saliba (1979), “The 
First non-Ptolemaic Astronomy at the Maragha School” in Isis, vol. 70, 
pp. 571-6. Also see Saliba (1989), “A Medieval Arabic Reform of the 
Ptolemaic Lunar Model" in Journal for the History of Astronomy, vol. 20, 
pp. 157-64.

64. Goldstein, B. (1971), Al-Bitruji On the Principles of Astronomy, Yale
University Press, New Haven.

65. Sabra, A I. (1984), “The Andalusian revolt against Ptolemaic astronomy:
Averroes and al-Bitruji” in Mendelsohn Everett (cd.), Transformation 
and Tradition in tfce Sciences: Essays in Honor of I. Bernard Cohen, 
Cambridge University Press, Cambridge, pp. 133-153; reprinted in 
Sabra (1994), Optics, Astronomy and Logic.

66. My reconstruction of this historical account is based on Saliba's
aforementioned book, A History of Arabic Astronomy (1994), p. 268, n. 
18; also see further references cited by Saliba: Hartner, W. (1969), 
“Nasir al-DIn al-Tusi’s Lunar Theory” in Physis, vol. 11, pp. 287-304; 
Hartner, W. (1970), “La science dans le monde de ITslam aprds la 
chute du califat” in Studio Islamica, vol. 31, pp. 135-51; Hartner, W. 
(1973), “Copernicus, the Man, the Work and its History” in Proceedings 
of the American Philosophical Society, vol. 117, pp. 413-22; Hartner, W. 
(1975), “The Islamic Astronomical Background to Nicholas 
Copernicus", Ossolmeum, Colloquia Copemica III, Nadbitka, pp. 7-16 [all 
now reprinted in Hartner, W. (1984), Oriens-Occidens, II]; Swerdlow, N. 
(1973), “The Derivation and First Draft of Copernicus’s Planetary 
Theory: A Translation of the Commentariolus with Commentary”, 
Proceedings of the American Philosophical Society, vol 117, pp. 423-512*.

Further studies on the Maragha school have established connections 
between the work of Muslim astronomers and Copernicus. Possible 
channels of transmission of these models to the Latin West have also been 
investigated. At least five works of Willy Harmer and Noel Swerdlow were 
specifically devoted to the exploration of these relations. Hartner

Hill

successfully established the history of textual transmission of the 

mathematical theorem which has been previously referred to as the “Tusi 
Couple”. In his 1973 article, Hartner reproduced the representational 
diagrams of the “Couple” and stated that both al-Tusi and Copernicus had 
used the same alphabetical references to “refer to identical geometric 
points on their respective diagrams”. But it was Swerdlow who made the 
most daring conclusion in his 1973 paper by stating that the “extent of 
indebtedness between Copernicus and the earlier Maragha astronomers 
could not be attributed to coincidence”.67 Abbud had already compared the 

numerical parameters of Ibn al-Shatir’s Zij and Copernicus’s De 
Revolulionibus and concluded that “although the tables of Ibn al-Shatir were 
similar to those of Copernicus, the latter’s were not a direct copy of the 
first, despite the fact that they both deviate in the same direction from 
Ptolemy’s tables. But it was Neugebauer who, in 1975, published the 
photographs of a page from a Byzantine Greek manuscript—which had 
become part of the Vatican Collection sometime after the fall of 
Constantinople in 1453—wherein he noted the clear representation of Tusi 
Couple. Ten years later, Neugebauer and Swerdlow published another 
study in which they reproduced another page of the same Greek 
manuscript that contained the lunar model of al-Tusi as well as a diagram 
demonstrating the transformation of the Tusi Couple to a configuration of 
solid bodies.

All of these studies have conclusively linked the final phase of the 
Islamic astronomy to the European tradition. But apart from their historic 
importance, which is significant in more than one respect, they have also

Saliba also states that “Harmer continued to explore this connection 
between Copernicus and the Maragha astronomers till the last years of 
his life. Just before he died, he published, for example, ‘Ptolemaische 
Astronomie im Islam und zur Zeit des Regiomontanus,’ Regiomontanus- 
Studien, Osterreichische Akademie der Wissenschaflen, Philosophische- 
Historische Klasse, Sitzungberichte, 364, Band (1980), Heraugegeben 
von Gunther Hamann, 109-124.” op. cit. p. 269, n. 20.

67. See note 18 of Swerdlow’s previously mentioned article in the Proceedings
of the American Philosophical Society. |8

68. Quoted in Saliba (1994), p. 260.
69. For a graphic representation, see Neugebauer, O. (1975), A History of

Ancient Mathematical Astronomy, Springer-Verlag, New York, p. 1456; 
also see plate ix of Vat. Graac. fol. 116r.

70. Swerdlow, N. and Neugebauer, O. (1984), MatfimaricaZ Astronomy in
Copernicus's De Revolutionibus, Springer-Verlag, New York, p. 295, fig. 5 
and 6.
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drawn attention to a fundamental question: the originality of the Islamic 
scientific tradition. To be sure, these studies in the history of astronomy 
merely cover one small branch of what was the main concern of the Islamic 
scientific tradition. Similarly studies in mathematics, geometry, chemistry, 
botany, zoology and other branches of natural sciences are slowly 
producing a better understanding of the nature of Islamic scientific 
tradition and its connections with European science.

These new areas of research are slowly changing the Orientalist 
accounts and as new texts are studied, we are beginning to understand both 
the range and depth of the Islamic scientific tradition. But since the main 
interest of this book is not the history of the Islamic scientific tradition, but 
the relationship between Islam and science, we cannot go into further 
details of this area. Rather, the next chapter will explore the connections 
that the Islamic scientific tradition had established with the fundamental 
doctrines of Islam. These connections form the core of what was Islamic in

this tradition.
It is important to note that these connections often remain buried 

under the pure scientific data with which most scientists dealt in their 
research but they are never absent. This subtle guiding of the scientific 
enterprise, as it were, had profound impact on the direction of scientific 
research in the Islamic civilization as well as upon the fascinating process of 
transformation of the philosophical and metaphysical underpinnings of the 
Greek, Indian and Pahlavi scientific traditions—a transformation that 

made them Islamic.

CHAPTER FOUR

Islam and Science N exus

Before the rise of modem science, the Islam and science discourse existed 
within the larger intellectual tradition of Islam and although there were 
many foreign currents that ran through the warp and weft of the tradition, 
it remained integrally linked to the Islamic worldview. This situation was to 
drastically change with the withering of the Islamic scientific tradition and 
its eventual replacement with the modern western science. These 
fundamental changes have altered the parameters of the Islam and science 
discourse and demand a different kind of exploration. We will explore 
these new and emerging facets of Islam and science discourse in chapter 
ten. In the present chapter, the exploration is restricted to the relationship 
between Islam and science before the rise of modem science—a restraint

borne out of the very nature of the subject matter.
Let us begin by formulating questions about the Islam and science 

nexus: What was Islamic in the Islamic scientific tradition? How did it differ
from the Greek, Persian and Indian scientific traditions from which it had
received a large amount of scientific data as well as theories? What were the
major issues in the Islam and science discourse? Who participated in this 
discourse? Within the scope of a single book, we can only draw an outline 
of the fundamental nexus that existed between Islam and the science it
inspired. But even this is no small task. Any meaningful discussion of the 
basic questions involved will, by necessity, need to take into consideration 
the entire span of the Islamic scientific tradition during which this 

relationship saw a considerable change in many respects. Likewise, one
would have to consider the whole geographical range—from Spain to

71. Mention may be made of various studies on Ibn al-Haytham by A. I. 
Sabra, now conveniently combined in his aforementioned Optics 
(1994), where he has shown fundamental methodological and 
conceptual leaps in the theories and methods of Ibn al-Haytham. Also 
of interest is the tradition of criticism and reform of Euclid’s works 
which spans several centuries-from the works of Thabit ibn Qurra in 
the 3rd/9th century to those of‘Umar Khayyam (ca. 439-517/1048- 
1123).

Afghanistan—covered by the Islamic scientific tradition. And because this 
was not a static relationship, even a summary account will have to explore 

the dynamics of the relationship between Islam and science at various 
historical junctures. In addition, one needs to situate this discussion within 

the broader social, cultural and historical milieu in which science—as a

social activity—found expression.

The Internal Links

The first important fl* int to note in this exploration is the very absence of
Islam and science as a differentiated discipline in the Islamic intellectual

1
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tradition. No one thought of “Islam” and “science” as two separate entities that 
had to be related to each other through an external mechanism. This 
fundamental aspect of the tradition is neither accidental nor does it point to 
any gap in the intellectual make-up of the Islamic tradition. Rather, it points to 
a profound understanding of the nature of science and its relationship to 
Islam. This relationship emerged naturally and because the scientific tradition 
was thoroughly rooted in the worldview created by Islam, no one ever thought 
it necessary to create an external apparatus to relate the two. This also explains 
why, contrary to the contemporary practice, we find no decorative uses of the 
Qur’anic verses in the pre-seventeenth century Islamic scientific works. As 
already mentioned, al-Khwarazmi’s famous Algebra starts with the customary 
invocation, In the Name of Allah, the Most Beneficent, the Most Mercifid, followed by 
a paragraph in which he expresses thanks to God for his bounties and for 
God’s mercy upon human race in guiding it by sending prophets and 
ultimately for sending Prophet Muhammad. After this paragraph, he describes 
the purpose of composing his book1 as being “[a book] on Calculating by [the 

roles of] completion and Reduction, confining it to what is easiest and most 
useful in arithmetic, such as men constantly require in cases of inheritance, 
legacies, partition, law-suits and trade and in all their dealings with one 
another, or where the measuring of lands, digging of canals, geometrical 
computation and other objects of various sorts and kinds are concerned...”; 

after this short introduction, he then goes directly to the subject matter.
The same pattern is followed in all other major sdentific texts. Although 

they are all firmly rooted in the Islamic worldview, no overt effort is made 
to lace them with the Qur’anic verses. Perhaps another reason for this is the 
feet that science in the Islamic civilization was part of a larger tradition of 
learning that arranged different disciplines in a hierarchical structure like 
the branches of a tree. The trunk of the tree in this case was none other

•IO

than the central concept of Islam: the Oneness of God (7awh£i). Because of 
this central unifying concept, all branches of knowledge, including the 
natural sciences, were linked through an inalienable nexus with the 
metaphysical concepts of Islam. Each branch of knowledge was a 

contributing tributary to the main stream.

I. Al-Khwaiazmi, Abu Ja far Muhammad bin Musa, abMuAA&uar /i’Z 
Hisab wa'l-jabr wa'l Muqabala, tr. by Frederic Rosen (1989), Pakistan 
Hijrah Council, Islamabad, p. 66. It is interesting to note that this 
more recent reprint published in Pakistan contains the Qur’anic verse 
(Q. 72:28): God seis all things in numbers at the beginning of the book 
whereas the manuscript of al-Khwarazmi does not.

The very structure of learning from which natural sciences emerged, as 
differentiated fields in a restricted sense, had a built-in mechanism for 
wedding these sciences to the heart of Islamic thought; this internal 
mechanism made it superfluous to sprinkle individual scientific works with 
the Qur’anic verses. Furthermore, natural sciences were connected with the 
larger body of Islamic learning through internal links, thus needing no 
artificially construed pedagogical tools for such connections. This does not 
mean that there was no clear-cut division of various disciplines; quite the 
contrary. A considerable intellectual energy was devoted to enumerate, 
classify and explain the subject matter of each and every branch of 
knowledge. The science of nature al-tabfi) was clearly distinguished
from the other subjects; this distinction was embedded in the broader 
dassification that divided all inquiries into theoretical (nazari) and practical 
famafi).2 There are obvious affinities to Aristotle in some of these 

dassification schemes but there are also distinctions. For example, al-Farabl 
(ca. 257-339/890-950) called physics “the science of nature” and 
distinguished it from that which comes after (md bacd) nature, that is, 
metaphysics. In his celebrated work on the subject of classification of 
sciences, Iksd’ aZ-’u/um, he states that metaphysics—the highest 
philosophical sdence—investigates (i) the nature and characteristics of 
bodily existence, (ii) the principles of demonstrations in particular sciences 
or meta-sdences, and (iii) the nature of non-bodily existents. According to

2. It should be mentioned here that all leading Muslim philosophers have 
written on the subject of classification of sciences (‘ulfim) and that 
various classification schemes differ from each other in details or 
sometimes even in broader divisions. But they are all hierarchically 
arranged and in all such schemes, the metaphysical nexus is clearly 
established. For the division of sdences into theoretical and practical, 
see Ibn Sina’s Danish Ndma'i 'Aid's, Ilahiyydt, ed. Moin, M. (1952), 
Tehran, ch. 1; al-Shifd\ al-Ildhiyyat, ed. Anawati, G.C., Mousa, 
Mohammad Yousef, Dunya, Solayman and Zayed, Sa‘id (1960), Dar al- 
Filur aPArabl, Cairo, and /xusim; 'Uyun al-Hikma, ed. Badawi, A. 
(1952), Dar al-Fikr al-1 Arabi, Cairo, p.16. SuhrawardI divides sciences 
into practical fama/i) and theoretical (nazari), subdividing the latter 
into metaphysics (ild/u), mathematics (riyddi) and physics (tabi6!); see 
Shihabaddin Yahya As-Suhrawardi, Opera Metaphysica, ed. Henry Corbin 
(1945), Istanbul, vol. 1, p. 196—these references are quoted from 
Parviz Morewedge, "The Analysis of ’Substance’ in Tusl’s Logic” in 
Hourani, George F. (1975), Essays in Islamic Philosophy and Science, State 
University of New York Press, Albany, pp. 158-188, the above 
references are found in n.23, p. 183.

3. al-Farabi, /ksd’ aZ-’u/fim, ‘Uthman Amin (ed., 1947), Dar al-Fikr al-4Arabi,
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al-Faiabfs scheme, natural science is the lowest in rank in the philosophical 
sciences because its subject matter consists of terrestrial bodies which are 
further divided into two categories: those that come into existence by 
nature and those that are brought into existence by human will. The 
natural bodies of different grades, such as rational animals, non-rational 
animals, plants, mineral and the four elements (fire, air, water, earth), 
belong to the world of generation and corruption in contrast to the 
incorruptible and eternal nature of the celestial world. Each natural body is 
made up of form (sura) and matter (mddda\, and bodies can be in potential 
existence or in actual existence. A body is said to be in potential existence 
as long as its matter continues to exist without its form and it becomes 
actual only when its form is present. None of the natural bodies is actual 
"from the outset"; in the beginning all natural bodies exist only potentially 
in their "common prime matter” (al-mddda/ al-uld al-mushtarika) and 
incorporeal existence that is the eternal outcome of celestial matter. Such a 
scheme, which may apparently look like a repetition of the Aristotelian 

scheme, attains a totally different character when we consider a more 
penetrating work of al-Farabi, in which he distinguishes between 
“substance" Ijawhar) and “being" (inawjud)* In his discussion of “being”, al- 

Farabi points out the lack of an equivalent Arabic term corresponding to 
the Greek, Persian and Sogdian,5 and then goes on to state that Arabic 

eventually resorted to using wujud as a substitute.

and the Different Methods Employed in the Muslim Cities”, Ibn Khaldun 

states:

Instructing children in the Qur’an is a symbol of Islam. 
Muslims have, and continue to practice, such 
instruction in all their cities because it imbues the heart 
with a firm belief in Islam and its articles of faith which 
are derived from the verses of the Qur’an and Sunna

This linguistic constraint provides an interesting example of the 
complexity of the relationship between the Islamic thought and the 
philosophical concepts of other thought systems. It was one of those 
situations in which “the translator [could] easily find himself helpless”. 
This problem of expressing the Greek concept of being in Arabic drew a lot 
of attention from many Muslim philosophers and it constitutes a case study 

for the influence of grammar on the formation of philosophical concepts. A

Cairo, pp. 111*21
4. This work is Kitab al-Huruf, The Book of Letters: Commentary on Aristotle’s

Metaphysics, ed. with introduction and notes, Mahdi, M. (1969), Dar el- 
Mashreq Publishers, Beirut. For the discussion of jawhar and its main 
usage in Arabic, see pp. 97-105; for a discussion of maw/ud as a term 
constructed to convey the concept expressed in Greek, Persian and 
Sogdian, see pp. 110-28.

5. Sogdian is the extinct Iranian language of Sogdiana, a province of the
ancient Persian Empire between the Oxus and Jaxartes rivers.

6. Afnan, Soheil (1964), Philosophical Terminology in Arabic and Persian E I
Brill, Leiden, p. 29.

more recent work draws attention to this peculiarity as the problem arising 
from “the complete absence of the copula” in Arabic. Another related 
aspect of the linguistic features is the sharp separation of the existential 
and the predicative functions in Arabic that is notably absent in classical 
Greek.

In addition to these built-in affinities, those who actually practiced 
sdence were themselves the product of an educational system that provided 
a firm foundation for the development of the Islamic worldview as a 
natural process. The first thing a Muslim scientist or scholar learned as a 
child was the Qur’an. This repository of knowledge acquired so early in life 
not only provided the moral code for their lives; it also gave them an 
inexhaustible reservoir of technical terms, ideas and concepts. But above 
and beyond the intellectual tools, it acted as a magnetic field that oriented 
all subsequent learning in a particular direction. Depending on the 
individual, this magnetic field varied in intensity but in all cases where 
scholarship advanced beyond the primary level, it was inevitably present. 
Hus is not to say that this mechanism created a monolithic and fixed 
vision, quite the contrary. It was a tradition of learning that produced 
scholars as different from each other as Ibn Sina and al-Ghazall. But what is 
central for any understanding of this tradition is the fact that these 
scholars, who differed from each other in many ways, did so on the 
horizontal axis while remaining firmly entrenched in the central vertical 
reality of Islam that establishes certain fundamentals about the Creator, His 
role in the cosmos and life.

Ibn Khaldun (733-809/1332-1406) provides an insight into the central 
position of the Qur’an in traditional Islamic learning. In the well-known 

prolegomena (Mu^addtma) to his universal History (Kitab al-cIbar), he has 
allocated a whole chapter (6) on “The Various Kinds of Sciences; The 

Methods of Instructions; [and] The Conditions that Obtain in these 
Connections”. In a section of this chapter, “The Instructions of Children
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(the Prophetic tradition). Thus, the Qur’an is the basis 
of instniction, the foundation of all that is acquired 
later [in life]. The reason for this is that the things one 
is taught in one’s early age take deeper roots; they 
become the basis for all later knowledge. The first 
impressions received by the heart, are the foundation 
of all later habits; the character of the foundation 
determines the condition of the building...

“Islamic” versus “Foreign” Sciences

Another aspect of the Islam and science nexus is related to the questions of 
reception, cultivation and integration of the so-called “foreign sciences”. 
This is particularly important because, following the 1916 article of Ignaz 
Goldziher, translated into English in 1981 with a misleading title, “The 
Attitude of Orthodox Islam Toward the Ancient Sciences”, it has become 
axiomatic pedagogical practice to divide Islamic tradition of learning into 
“Islamic" and "Foreign” and then draw certain conclusions which are 
permeated with nothing but “Goldziherism”. This is particularly 
unfortunate because Goldziher’s attitude toward Islam was formulated in 
the background of the colonization of the Muslim world by European 
powers which had, in turn, presented Islam as a spent force which could 
only be derided and vilified, not respected. This bias against Islam, which 
had penetrated all spheres of thought and imagination, runs through 
many works dealing with the history of Islamic science. Goldziher s 1916 
article ought to be seen in the light of his cultural background. But because 
of his position in the academic world, his attitude was not limited to his 
own work; it has affected succeeding generations as well. Numerous works 

lake his “Islamic” versus “foreign” sciences hypothesis as if it were an 
axiomatic state which represented the only attitude of the normative

8. Ibn Khaldun, The Muqaddima, tr. Franz Rosenthal (1967), Princeton
University Press, abridged edition, pp. 421-2, translation emended.

9. Goldziher, Ignaz (1916) “Stellung der alien islamischen Orthodoxie zu
den antiken Wissenschaften," dWwnd/ungm der Koniglich Preussischen 
Akademie der Wissenchaften, Jahrgang 1915, Philosophisch-historische 
Klasse, no. 8, Berlin, Verlag der Akademie, 1916, pp. 3-46; translated 
by M. L. Swartz in his (ed., 1981), Studies on Islam, Oxford University 
Press, New York, pp. 185-215; [hereafter Goldziher (1916)].

10. Even in fiction; for example, Doestoyevsky’s rage against the Prophet of
Islam in Brothers Karamazov, a notable exception to this general trend 
in fiction is Herman Melville, who in his masterpiece, Afofry Dick, called 
the Prophet of Islam “a man with a big soul”.

Islamic tradition. What is worse, this attitude toward a particular strand of 
appropriated sciences is, then, made into a generalized attitude about all 
knowledge to draw conclusions which cannot be but erroneous. Although 
more recent and careful scholarship has pointed out fundamental flaws in 
Goldziher’s approach,11 this attitude still remains entrenched in many 
ardes* 12and, as Berggren has so pointedly stated, “Goldziher must share 

some of the responsibility for this sort of reading of his data.... Indeed A. 
Heinen has even challenged the applicability of this division of knowledge 
to the intellectual situation in the first centuries of Islamic civilization.”

London and New York, pp. 166-75 and Berggren, J. L. (1996), 
“Acquisition of the Foreign Sciences: A Cultural Approach” in Ragep, 
Jamil F. and Ragep, Sally P. (eds., 1996), Tradition, Transmission, 
Transformation, E.J. Brill, Leiden, pp. 270-83.

12. See, for example, the 1993 book by sociologist Toby E. Huff, The Rise of
Early Modem Science, Cambridge University Press, Cambridge which is 
permeated with “Goldziherism”. Huff is, by no means, the only 
contemporary scholar who relies on this approach to “prove” that the 
Islamic scientific tradition existed and survived not because of Islam 
but in spite of it.

13. Berggren (1996), pp. 269-70.
14. Goldziher (1916), p. 185.
15. Goldziher (1916), pp. 185-6.

The fatal division on which Goldziher construed his thesis divides 
knowledge into sciences of the ancients (cuZum al-awd?il or ‘uZum al-qudamd3), 
meaning all works “taken over from Hellenistic literature” and the sciences 
of the Arabs or the new sciences”. By ancient sciences, he means “the entire 
range of propaedeutical, physical and metaphysical sciences of the Greek 
encyclopedia, as well as the branches of mathematics, philosophy, natural 
science, medicine, astronomy, the theory of music and others.”14 Although 

he acknowledges the extensive interest “that these sciences aroused from 
the second century AH onfward] in religious circles loyal to Islam (and 
encouraged also by the ‘Abbasid caliphs)”, he states that “strict orthodoxy 
always looked with some mistrust on those who would abandon the science 
of Shafi'i and Malik, and elevate the opinion of Empedocles to the level of 
law in Islam.”15 Thus pitted against each other, the Greek, Persian, Hindu 

and other pre-Islamic works on the one hand and purely Islamic sciences 
on the other find themselves in Goldziher’s study as mortal rivals, 
clamoring for attention of the scholars.

But when one examines the data used by Goldziher to construct his

11. The most penetrating critique of Goldziher’s hypothesis is to be found in
Gutas, Dimitri (1998), Greek Thought, Arabic Culture, Routledge,
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battle lines, one realizes that these battle lines are boundaries drawn on 

sand with a dear and pre-conceived purpose which is none other than a 

specific interpretation of the whole intellectual tradition of Islam. In order 

to support his various claims, Goldziher had to rely on exceptions, rather 

than nonns and on fatal distortions of the data by situating the quoted 

passages in his context, rather than in their proper historical context. For 

example, he states, as proof for his assertion, that “the pious Muslim was 

expected to avoid these sciences with great care because they were 
dangerous to his faith", because the Prophet had prayed to God for 

protection against a “useless science”. Goldziher states that this Hadith of 
the Prophet “was quoted frequently".16 In the footnote to this statement, 

where one would expect to find references to the “frequent quotation”, one 

finds only a note stating that the Hadith is to be found in Muslim (V, 307) 

and not in Bukhari, but that “it appears with special force in the Musnad of 
Ahmad, VI, p. 318".17 What does it mean for a tradition of the Prophet to 

appear in the Musnad of Ahmad with special force? Musnad of Ahmad, like all 

other Masdnid, is a collection of sayings and description of various acts of 

the Prophet of Islam, arranged according to the narrator (rawi), 

systematically and in a uniform manner without any special treatment 
reserved for one Hadith and withheld from another. But even if we ignore 

(his special effect, we are left with no authority but Goldziher himself to 

assess the “frequency" with which this Hadith was cited in support of the 

claim made by him. Furthermore, in the text of the Hadith, the word used 

is 'i/«, which does not mean sciences of the type Goldziher is referring to; 

cilm means knowledge and taken within the context of Prophetic 

supplications, it is extremely unlikely that he would be referring to the 

“foreign sciences".

20. Q. 29:43: And these are the parables we set forth for the mankind; but only those
understand them who have knowledge. * ’ •*’’ll®

21. Q. 39:9.
22. Abu Dawud/Book of Knowledge/44 and Tirmidhl/Book of Knowledge/55.
23. This famous saying of the Prophet of Islam is found in all major Hadith

collections, including Bukhari, Muslim, and Tirmidhi.

In any case, one needs to consider the attitude of Islam and its Prophet 

toward knowledge before passing any verdict. The importance of 

acquisition of knowledge in Islam can be judged from the fact that the very 
first revelation to the Prophet of Islam was a command: Read.18 The Islamic 

testimony of faith (sWdda) is, in itself, a statement of knowledge. It can 

also be gleaned from the honor that the Qur’an bestows on the learned: 
Indeed, of His senants, it is the scholars fulama’) who are in awe ofAllah.1 The

Illi

Arabic word for knowledge, (ilm, appears over and over in the Qur’an, 

which implores the believers to seek knowledge. It states in no 

unambiguous terms: Onfy //w learned understand these parables, and 

elsewhere, it says: Say [0 Prophet]: Are they equal: those who know and those who 
don'll God has called himself, al-Alim (The All-Knowing).

It is important to note that every Hadith collection contains a 

permanent category: al-ilm (Book of Knowledge). “Whoso walks in the

path of Allah," the Prophet of Islam once said,

seeking knowledge thereby, Allah will make him walk 
in the paths of paradise; and verily, the angels spread 
out their wings out of pleasure for the seeker after 
knowledge; and verily those who are in the heavens 
and the earth and fish also in the midst of water, all ask 
pardon for him; and, verify, the excellence of a learned 
man over a mere worshipper is as the excellence of full 
moon over the stars. And, verily, the learned men are 
the inheritors of the prophets; for verify, the prophets’ 
heritage is not t/inzir, or dirahim, but the heritage of 
knowledge; Whoso then receives this, he has received 
ample good fortune.

He also said: “When a man dies, his work also stops, except for three 

[things]: acts of charity, which continue, knowledge by which [all] profit, 

and a righteous child who prays for him.”

The Qur’anic verse, 0 my Lord, increase my knowledge was one of the 

constant prayers of the Prophet of Islam who also asked God to “show him 

things as they really are”. This prayer of the Prophet has echoed 

throughout the history of Islam in many forms but perhaps its most 

eloquent expression is by the Persian Sufi poet and scholar, ‘Abd al- 

Rahman Jami (d. 898/1492) who thus prayed to God:

0 God, deliver us from the preoccupation with worldly 
vanities, and show us the nature of things as they really 
are. Remove from our eyes the veil of ignorance, and 
show us things as they really are. Show us not non
existence as existent, nor cast the veil of non-existence

16 Goldziher (1916), p. 186.
17-Goldziher (1916), p. 210, n. 18, emphasis added
18. Q. 96:1.
19. Q. 35:28.
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over the beauty of existence. Make this phenomenal 
world the mirror to reflect the manifestation of Thy 
beauty, not a veil to separate and repel us from Thee. 
Cause these unreal phenomena of the Universe to be 
for us the source of knowledge and insight, not the 
causes of ignorance and blindness. Our alienation and 
severance from Thy beauty all proceed from ourselves. 
Deliver us from ourselves, and accord to us intimate 
knowledge of Thee.

K

From the very moment of birth to the last breath, a Muslim is required 

to seek knowledge. This extraordinary emphasis on acquisition of 

knowledge is not surprising for a religion based on a Book. This quest for 

knowledge does have a natural and integral relationship with the main 

thrust of Islam that imparts a definite orientation to all human endeavors. 

The highest form of knowledge is the knowledge of God (may He be 

exalted!)," dedared al-Ghazali, “because all other forms of knowledge are 

sought for the sake of it and it is not sought for anything else.”

f Thus, Goldziher's thesis cannot be validated and a careful reading of the

L extant material within the context of Islam’s normative tradition shows that 

his backward reading of isolated texts to validate pre-conceived ideas 

neither sheds light on history to enhance our understanding of the subject 

matter nor yields solid scholarship; it merely clouds the intellect, 

fortunately, many scholars have realized the need for corrective measures 

at the most fundamental level of the study of Islam and its intellectual 

tradition. This has given birth to a growing number of new texts that study 

various aspects of Islam from wi/Ain. In relation to Goldziher’s approach, in 

addition to the previously mentioned 1978 paper of A. Heinen in which he 

has seriously challenged the applicability of Goldziher’s division of 

knowledge to the intellectual situation in the first centuries of Islam, one 

can also say that the whole question of the division of knowledge into 

“foreign” and “religious" sciences needs to be examined within the context 

of the political, social and theological currents in which this division 

precipitated. One cannot just take such a division as an absolute

24. Jami, lawa’ih, tr. by Whinfield, E. H. and Kazvini, M. M. (1914) as Flashes
of Light', A Treohsz on Sufism, Royal Asiatic Society, London, p. 2.

25. al-Ghazali, Abu Hamid, JG/dA Jawahir aLQur’an, [henceforth Jawahir], tr.
by Quasem, Muhammad Abul (1983) as The Jewels of the Qur’an, Kegan 
Paul International, London, p. 43.

26. Heinen, A (1978),"MutakaIlimun and Mathematicians: Traces of a Con
troversy with Lasting Consequences” in Der Islam, vol. 55, pp. 57-73. 

dassification of knowledge in the Islamic tradition with total disregard to 

the hierarchical structure within which classification of knowledge in Islam 

made its appearance under a metaphysical principle that guided the 

process of dassification. Nor can one divorce certain strict and harsh 

criticisms of one or the other trend from the immediate climate in which

such verdicts were passed. In the final analysis, it is a question of emphasis, 

rather than exclusion, and that too, within a given historical situation. If we 

find al-Ghazali overtly concerned about the rise of certain intellectual 

trends in his time, we cannot assume his criticism of such excessive

tendencies to be a prima facie proof of a total repudiation of those 

disciplines. Hie foremost concern of a man like al-Ghazali being none 

other than an inner certitude rooted in faith and knowledge with the 

ultimate aim of attaining what the Qur’an calls the greatest success (al-fawz 

al-kabir)—an aspiration held by all Muslims in utmost esteem—one cannot 

help to invoke the need to take into consideration a much wider 

perspective than mere isolated statements when pronouncing a judgment 

on an issue as vital as Islam’s attitude toward natural sciences. In any case, 

the Goldziher thesis is based on premises that have been shown to be 
JRHMIL • 27

motivated by concerns other than unbiased understanding of the data.

The Naturalization Thesis

KIIt is true that a large body of religious and philosophical assertions also 

accompanied the flow of information and ideas from the Indian, Persian 

and Greek sources that brought scientific data and theories into Islamic 

thought over a period of three centuries. Ptolemy, Galen, Euclid, Plato and 

Aristotle did not only supply scientific data and theories; they also brought 

their philosophical and cosmological doctrines about the origin and 

destination of cosmos and life. Aristotelian physics was predicated on the 

distinction between what is divine (and hence eternal) and what is 

perishable. His heavens were composed of a single eternal element, the 

divine aether. He believed in the eternity of the world. Celestial bodies were 

divine for Ptolemy. Plato advocated religious piety and an ethics based in 

part on the divinity of the celestial bodies. He mentioned in the

27. See, for example, Azmi, Mohammad Mustafa (1978), Studies in Early 
Hadith Literature, Indianapolis, American Trust Publications; also 
(1985), On Schacht’s Origins of Muhammadan Jurisprudence, King Saud 
University, Riyad and John Wiley, Chichester; Zaman, Iftikhar (1991), 
The Evo/ulion of a Hadith: Transmission, Growth and the Science of Rijal in 
a Hadith of Sa'd b. Abi Waqqas (Ph.D. thesis) University of Chicago.
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(S9e*4h) that the heavenly bodies are gods who, together with the 
traditional gods of mythology, created all living things, including man.

These and related metaphysical and cosmological doctrines came into 
the intellectual currents that were flowing through the Islamic civilization 
during the period of translation and they did so with a clearly felt need to 
rift through this material because they were the product of other 
drilizations with their own characteristic worldviews, not necessarily shared 
by Warn. Thus there arose an inner tension between the received material 
and the faith tradition in which it was received. This tension expressed 
Itsdf in various ways and provided the kinetic force for a vast and creative 
process during which the received material was “naturalized”. To be sure, 
it was a long and slow process that involved some of the best minds of the 
Islamic intellectual tradition. It was also not a homogeneous appropriation 
that would produce a monolithic Islamization of the received material. 
Rather, it was a process that took place in stages and through distinct 
modes that would later be associated with various representatives of the 
tradition such as the philosophers, the scientists, the mystics, and the 
muukallimun, though such a classification generally overlooks the fact that 
it b not always possible to delineate lines of demarcation in certain cases: 
al-Ghazali was a philosopher, as well as a mutakallim and a mystic; even Ibn 
Sm, fiWkytt ol-Ro’is (the Grand Shaykh) of Islamic philosophical 

rracbn__Zdon wrote mystical treatises toward the end of his life. Thus, these 
divisions are not watertight compartments; often, a single individual would 

combine various modes in his lifetime or even within a single work.
It is also problematic to consider this process of naturalization as some 

kind of algebraic operation which, having been once performed, produced 
a final solution. Rather, it was an organic process that examined and re- 
mmwH the material from various angles. It was also a long and slow 

process that naturally occurs in any living civilization and that continues to 
inspire fresh perspectives and angles of approach. This explains the 
traiooo of commentary that accompanied this examination, even though 
some of this material became repetitious. In addition, there was the 
constant re-evaluation of the material that inevitably affected the nature of 
questions posed by the sciences in relation to the faith tradition within

B Uns apt term is used here following A. I. Sabra’s 1987 paper, “The 
Appropriation and Subsequent Naturalization of Greek Science in 
Medieval Islam: A Preliminary Statement”, reprinted in Rateo and 
Ragep (1996), pp. 3-30. 8 P

29. Q. 55:3-4. The Qur’an uses the word riisan to denote human beings, both
male and female. The appropriation of this Arabic word into English 
can conveniently resolve the problem of inclusive language that 
involves various arbitrary techniques, such as alternate use of gender, 
use of he/she pair or variations thereof.

30. Some examples of these terms are: ‘aql, idrak, wahm, fikr, fiqh, nazar,
tadabbur, ithbat, kaldm, zann, haqq, batil, sidq, kidhb, yaqin, wahy, alam, 
wujud, ‘adam, dahr, zaman, samad, tauhid, shirk, khayr, sharr, fitra, insan, 
bashar, irada, camd, tawba, dacwa, qiyam, afal, camal, tajalli, macrifa, 
nakira, majdz, haqiqa, mufassal, mujammal, qidam, hadath.

winch the practice of science was being carried out.
Thus, to do justice to the subject, perhaps it is best to explore affinities 

between natural sciences and other branches of knowledge within the 
intellectual climate created by Islam rather than static connections which 
are fixed in space and time. Through such an approach, we can employ a 
broader social and intellectual canvas to draw a picture of the integrated 
relationship that existed between natural sciences and other branches of 
knowledge through natural affinities instead of first construing “Islam” and 
“science" as two separate entities and then reading back our contemporary 
concerns into the body of literature that had come into existence without 

such a division.

Linguistic Affinities and Transformations

The mode of expression of the Islamic scientific tradition, Arabic, is the most 
obvious and the outer most layer of these internal and natural affinities. Being 
the language of the revealed book of Islam, Arabic enjoys a religious prestige 
that elevates it from being a mere cultural medium of a given society to being 
the mode of expression of the divine message, which is the nucleus around 
which the Islamic community and its social life grew. Thus the scientific 
tradition shared a nexus between the individual human creative acts and the 
divine expression of creativity through the letters of the language used to 
express this creativity. He [God] created insan and taught him speech, asserts the 
Qur’an.29 30 This sharing enabled the Islamic scientific tradition to draw from a 

large reservoir of Qur’anic terms, concepts and ideas for its use. These terms 
played an important role in the emergence and developments of those sciences 

that had direct bearing on the question of origin of life and cosmos. Certain 
branches of science, such as the anwd’ tradition, were intimately connected with 
the Qur’anic cosmology.

In addition, Arabic had a social dimension: it served as the language of 

discourse for Muslim scientists and enabled them to share the fruits of their
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scientific research with colleagues over the entire geographical range of the 

Muslim world. The Arabic language also had a cultural role in the Islamic 

civilization; it allowed diverse regional cultures to find a common medium 

of expression, it provided shared symbols, metaphors and idioms and it 

served as the most important vehicle for the dissemination of ideas in an 

area that covered a vast region and climes. It was due to this shared 

language of discourse that the Islamic scientific tradition progressed over 

such a large geographical area, building upon the achievements of 

successive generations. Thus, it was essentially because of this shared 

language that a scientist from Bukhara could understand the theories of his 

Egyptian colleague and a geographer from Spain could participate in the 

discussion of particular concepts first conceived by a geographer hailing 

from the small town of Tus in western Iran.
The large amount of scientific data and theories that came into the 

Islamic scientific tradition from other civilizations came into it through a 

built-in process of linguistic transformation which “Arabicized” it in the 

very process of its arrival. This linguistic transformation had an enormous 
impact on the eventual naturalization of the received material. It created 

the necessity to coin technical terms in Arabic, which were further refined 

by the successive generations of translators and linguistics. It allowed 

metaphysicians to investigate the nexus between certain key scientific terms 

and the metaphysical doctrines that emanate from the concepts defined by 

these terms. This linguistic transformation removed the “foreignness” of 

the translated material to such an extent that the Arabic Aristotle translated 

back into Greek could not be the same that had been translated into

Arabic. This was a monumental achievement of the translators who were 

faced with a formidable task—an achievement that would make it possible 

for the Islam and science nexus to develop in a seamless fashion.

In addition, linguistic affinities were also playing their role in areas 

where one would expect them to be absent. Al-Farabi’s Kitab Talisil al-S'dda 

(On Attainment of Happiness), for instance, does not start with a description 

of what happiness is or with an exposition of the way to happiness, as one 

would expect, instead, it begins by enumerating theoretical virtues, 

deliberative virtues, moral virtues and practical arts—four things whose

31. As an example, one may consider the works of al-Farabi who wrote more 
than forty books on Logic and produced a large number of exact 
Arabic terms that became a rich repository for the successive 
generations.

presence in political communities leads to happiness in this world and to a 

supreme or ultimate happiness in the life to come. What is important for 

our discussion is the fact that al-Farabi’s vocabulary in this political work is 

lull of Qur’anic terms. Though al-Farabi is generally characterized as a 

philosopher who is immersed in Greek thought, it is remarkable that he 

uses a characteristically Islamic vocabulary and, though he employs Greek 

logic and philosophy in all his philosophical writings, he does so for a 

purely Islamic synthesis that is rooted in the Qur’anic worldview. His 

Refutation of al-Razi’s metaphysics, for instance, deals with al-Razi’s anti

Aristotelian views on matter, time, space and atoms but in the course of his 

refutation, al-Farabi also produces a metaphysical defense of prophecy, 

which was attacked by al-Razi.
There were several levels of linguistic transformations that affected the 

translated texts in a “scientific manner”. In certain cases, this linguistic 

transformation was so fundamental that it produced a conceptual 

transformation that was to have a powerful impact on the whole field. 

Euclid's Optika (ca. 300 BC), for example, when translated into Arabic went 

through a peculiar transformation that laid the course of subsequent 

developments in visual theory. In contrast to Aristotle’s philosophical and 

Galen’s physiological approaches, Euclidean tradition was geometrical in 

both content and method. The Optika as well as other texts in the same 

tradition, such as those of Ptolemy (second century AD) and Theon of 

Alexandria (fourth century AD), formulate the discussion of vision around 

geometrical entities such as lines, angles, cones and circles. When 

appropriated into the Islamic scientific tradition, Optika went through an 

instantaneous linguistic transformation solely based on the phraseology of 

the Arabic versions of the fundamental assumptions of Euclid’s visual 

model. Eudid states that straight lines—or visual rays, as he called them 

later—extend from the eye to a distance of great magnitude. This first 

definition of Eudid’s visual model is followed by the second definition that 

states that this extension is in the form of a cone with its apex in the eye 

and its base in the object. This single-cone model of Euclidean optics is

32. Z3tdb al-Radd 'aid al-Rdzi fi'l-'ilm al-Ilahi. It only survives in quotations
embedded in other works; a complete manuscript of this important 
work is yet to be found.

33. This has been shown by a number of studies. See, for example, Elaheh
Kheirandish (1996), “The Arabic ‘Version’ of Euclidean Optics: 
Transformations as Linguistic Problems in Transmission” in Ragep, 
and Ragep (1996), pp. 227-45.
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transformed into a multiple radiation model based on an important optical 
principle—which has been called the principle of punctiform analysis of 
light radiation by David Lindberg. The conceptual transformation of 
Euclid’s first assumption—a single-vision cone issuing from inside the 
eye—to its Arabic version—cones of radiation issuing from every point on 
the eye’s surface—was accomplished through a linguistic transformation: 
the Arabic word in all variants of this central assumption of Euclidean 
visual theory is kalhra, a word that is in no way equivalent to the original 
Greek. The Arabic term talhra is ordinarily used in the sense of multitude as 
well as magnitude. Thus this part of the Arabic definition means: “Straight 
lines or paths constituting the visual cone multiply indefinitely.” The 
second conceptual transformation, likewise, follows from the Arabic 
terminology employed for the “inside of the eye” in the second definition 
of Euclid. Here the Arabic phrase used is ‘aid al-cayn or yali al-'ayn 
depending on the manuscript one uses; This means “outer extremities” 
rather than "inside of the eye". A third transformation occurs in the third 
Euclidean definition where the Arabic verb stating the visual requirement 
of the “falling of the rays on objects" is no longer plural, as in the Greek 
original, but the singular waq'a. This, together with the use of the singular 
noun al-shutf for “visual rays" completes the transformation, giving us the 
statement of the third definition as “that upon which a ray (or a conic 

collection of rays) falls is seen?
But the Eudidean mathematical extramission theory of vision, as 

modified by al-Kindi, was not the only school of thought in the Islamic 
scientific tradition; there were at least two other: the Galenic and the 
Aristotelian. The former was represented by Hunain ibn Ishaq and ‘All 
ibn ‘Isa, and the latter by Ibn Sina and Ibn Rushd. In addition, there is the 

towering figure of Ibn al-Haytham who obliterated the battle lines between 
the Eudidean, Galenist and Aristotelian schools by producing a synthesis of 

these theories in a single comprehensive theory which was a purely Islamic 
recasting and which was to become the source of fundamental conceptions

on which Kepler based his theory of retinal image.
Ibn al-Haytham’s conscious use of certain words which are different 

from the Aristotelian tradition are yet another example of linguistic 
transformation that shows a fundamental affinity with the conceptual 
framework which guided his scientific endeavors. For instance, the word 
for induction used by Ibn al-Haytham is die regular term istiqra? which was 
used in the Arabic translations of Aristotle but when he wants to say
“experiment”, he does not use the word tajriba which had been used in
translations of Greek texts; instead he uses the nomen verbis ictibdr,
together with the verba ftabara and the nomen agentis mu'tabir. All of these 
are derived from the trilateral root The verb tabara means “to go 
through", “to traverse” and the eighth form, i'tabava means “to draw an 
inference about one thing from another”. What is interesting and 
important in the use of this term is the conscious attempt by Ibn al- 
Haytham to systematically operate with a concept of experiment which he 
associates with cognates of one and the same root. This explicit Use of 
experimentation as a paradigmatic type of proof, to be distinguished from 
other types of proofs, is a unique situation of affinity of a scientific concept 
with the Arabic language.

likewise, the appearance of experimentation in Kitab al-Manazir, as ah 
articulated methodological concept, is a distinct departure from the 
Aristotelian framework of science and this was accompanied by a linguistic 
transformation which was not a product of Ibn al-Haytham’s fancy. By the 
time Ibn al-Haytham employed it in the eleventh century, it had already 
been established as a normative practice in astronomy with precisely the 
same emphasis as that of Ibn al-Haytham. In the second half of the ninth 
century, al-Battani (ca. 244-317/858-929) had urged fresh testing, mihna 

and i'libar, for the astronomical data. This, he said, was truly in the 
tradition of Ptolemy who had urged that observations and experiments be 

performed to correct his tables which might need correction after a long 

time had passed, just as he had to correct Hipparchus and others of his 

rank. Thus the idea of observation was already a part of the Islamic
34. Lindberg, David, C. (1976), 77i/onzs o/Ptsum.* From Al-Kindi to Kepler, The

University of Chicago Press, Chicago, p. 30.
35. Kheirandish (1996), p. 231.
36. Kheirandish (1996), p. 232.
37. Hunain was a Christian but since he was working within the framework of

the Islamic scientific tradition, his works are considered to be part of 
the Islamic scientific tradition, just as the scientific works of thousands 
of Muslim scientists who are working in the contemporary West are 
part of the Western scientific tradition.

38. Lindberg (1976), p. 86.
39. A. I. Sabra has drawn attention to this interesting case found in KiMfe cd-

Manazir (Optics) of Ibn al-Haytham in his article, “The Astronomical 
Origin of Ibn al-Haytham’s Concept of Experiment” in Acles du Xlle 
Congres International d’Hisloire des Sciences, T.III A, Paris 1968: Albert 
Blanchard, 1971, pp. 133-36, reprinted in Sabra (1994); in my 
discussion of this example, I have drawn heavily from this source.
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astronomical research and it was for this research that the astronomers of 

al-Ma’mun’s court had prepared Zij al-Mumtahan, The Tested Tables. 

Furthermore, this tradition of preparing tested tables was not an isolated 

occurrence. The famous twelfth century Zy prepared by ‘Abd al-Rahman al- 

Khazini also bears the tide oZ-Zi) al-mu'tabar, The Tested Tables. And there are 

numerous other examples to show that this was, in fact, a tradition that 

lasted for centuries. The same concern for experimentation, with the same 

usage of Arabic words, iWr and imhhdn, can be found in al-Biruni’s Ifrdd 

al-Maqal and Ibn al-Haytham had himself used this term in astronomical 

reference in his aZ-SAuAfik ‘aZd Batlimus: “The movements of the planets 

asserted by [Ptolemy in the Planetary Hypotheses] are the same as those 

which he asserted in the Almagest, for he had proven them by observation 
andiWn"40

40. Bodleian Library Ms Arch. Seld. A.32, fol. 181v, quoted in Sabra (1994) 
p. 136, n. 7.

41. Considered to be 20-30 and 70-80 percent.

The shared vocabulary of science with the religious tradition is one level 

of affinities that related natural science with Islam. In the case of

cosmological and life sciences—which have direct connections with the 

faith systems—the impact of Islam’s revelatory data had a more apparent 
and decisive role in the formation and development of these sciences. Thus 

sciences which studied questions related to the origin of cosmos and life, 

divine role in the cosmos, nature of consciousness, dreams and eschatology 

were more discernibly linked to Islamic thought and even when they 

received ideas and theories from non-lslamic sources, they received them 

through a transforming process which Islamized them. Likewise, those 

sciences that were intimately connected with Islamic legal matters, such as 

the determination of the times for the canonical prayers and the beginning 

and the end of the month of fasting, received strong directing influences 

from the Qur’an and the Prophetic tradition. Thus it is fruitful to examine 

more dosely the relationship between Islam and cosmological sciences—a 

discipline that remains at the frontier of contemporary science-religion 

discourse.

Links with the Qur anic Cosmological Sciences

M&s the cosmos created in time or is it eternal? If it was created, when did this 

act of creation take place and how? Who created it? Is there any teleology 
discernable in life and cosmos? These and similar contemporary issues also 

form the core of the Islam and science discourse during the pre-seventeenth

century era. Some of these questions had arisen in the Islamic tradition as a 

result of reflection on the cosmological data found in the Qur’an; others 

arrived from non-lslamic sources, such as the Greek and the Hindu 

cosmologies which were either part of the philosophical texts translated into 

Arabic or were present as underpinnings of the scientific texts that were 

appropriated by the Islamic scientific tradition. The responses to these 

fundamental questions form the warp and weft of the Islam and science nexus. 

But before we examine this relationship, let us briefly summarize the Qur’anic 

cosmological data; this will provide us the backdrop against which all 

cosmological schemes were analyzed and examined in the Islamic scientific 

tradition during the pre-seventeenth century era.
Hie Qur’an contains a significant number of verses that describe the 

origin of cosmos and life. Thus it was natural for the Islamic scientific 

tradition to pay attention to these verses which had already been the 

subject of an intense reflection by the early commentators of the Qur’an. 

Likewise, the eschatological verses, that recur throughout the Qur’an with 

tremendous force and intensity, also received due attention. Thus 

philosophers, sdentists, mystics, interpreters of the Qur’an, and just about 

everyone related to the Islamic tradition of learning, has left behind 

significant amount of work on the subject.

Let us also note that there are profound differences between the Islamic 

cosmological sciences and contemporary cosmology. When we think of 

contemporary cosmology, we think of a branch of science that deals with 

the origin of the universe and with the laws that govern it. We think of 

theories that try to formulate initial conditions in physical terms. In 

contrast, the Islamic cosmological sciences, though dealing with the same 

fundamental questions, approached the subject matter from a distinctively 

different angle. These sdences were more concerned with the metaphysical 

principles related to the origin of cosmos in relation to the knower who was 

not a disembodied observer of the initial conditions and subsequent 

"evolution” of the universe; rather, the observer and the observed were 

wedded together in an inalienable relationship that cast light on the self of 

the observer as much as it did on the observed. Of course, the powerful 

quantitative tools at the service of modem science were also absent and so 

was the physical data such as the observed present cosmic abundances of 
helium and hydrogen gases.41

file Qur’an describes the creation of the heavens and the earth in six
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days with the express mention of the indeterminable nature of the Qur’anic 

“day” in human terms. It further specifies the stages of creation of earth 

in two days (Q. 41:9); and of the seven heavens in two days (Q. 41:12). It 

also mentions a cosmic smoke, engulfing the heavens (Q. 41:11) and the

heavens and the earth being first together before they were rent asunder 
(21:30) and the creation of all things in pairs (Q. 42:11; 51:49)—all of this 

not for sport and play (Q. 44:38) but for a purpose and for an appointed 

term (Q. 6:2; 30:8). It speaks of the oceans being on fire and the mountains 

being pegs inserted into the earth’s crust.
These essential features of the Qur’anic cosmology had become the 

subject of theological reflection much before the beginning of the Islamic 

sdentific tradition and they had given rise to various Kalam cosmological 

schemes which sought to establish proof for the existence of God from 

various aspects of the physical cosmos. The central issue of this debate was 
whether the temporal series of past events could be actually infinite. The 

proponents of the Kalam argument held that it could not be and sought to 

prove that the universe therefore had an absolute beginning and that 
beginning demanded the existence of a Creator. Though the arguments for 

and against temporal beginnings go back to the pre-Islamic era, they 

became the focus of intense debates within Islamic thought and were 
bequeathed to the West where they were bitterly contested. This is also a 

debate that is common to all three monotheistic religions—an area that has 

attracted some of the best minds in these traditions, often pitting one 

against another. Thus we have al-Ghazali versus Ibn Rushd (623-698/1226- 

1298), Saadia (269-331/882-942) versus Maimonides (1335-1204) and 

Bonaventure (1221-74) against Aquinas (1225P-74). This debate is by no 

means over yet. In the contemporary science-religion discourse, this debate 

has expanded to indude mathematics, physics, biology, cosmology, 

philosophy and theology and questions such as the nature of infinity, the 

beginning of time, the origin and destiny of the universe and the nature of 

God’s role in the cosmos.

Science-Philosophy Nexus

In contrast to the Kalam cosmology, the Islamic philosophical tradition did not 

take the Qur’an as its point of departure. The dominant school of Islamic 

philosophy spelled out the distinction between necessary and possible being on 

the basis of essence/existence distinction. These philosophers subscribed to 

Aristotelian theory of the four causes and ten categories, followed die main 

doctrines of his Oigonon, and adopted the Neoplatonic doctrine of emanation. 

But they did this in a manner that made their theories amenable to the 
revealed data. Ibn Sina, the most celebrated representative of this tradition and 

perhaps the most Hellenized of all Muslim philosophers, differs from Aristotle 

on the nature of the Primal Cause, which he redefined as the Necessary Being 

(uiq^ aZ-wujud). But perhaps more important for his internally cohesive system 

is the way in which he derived the universe from the Necessary Being.
The first important characteristic of Ibn Sina’s philosophy is the 

ontological distinction he makes between quiddity (essence, mdAxyya) and 

existence (wujuJ). If one knows the essence of something, one knows all its 

attributes, whereas existence is not a constitutive attribute of essence but a 
necessary one added accidentally to the essence. The existence of 

something, therefore, does not have its principle in the essence of that 

thing but derives its principle from the Bein^ whose essence is the same as 
its existence, that is, the Necessary Being. The second characteristic of 

Ibn Sina’s philosophy is the tripartite division between the Necessary 

(wdjii), contingent (mumAm) and impossible (mumtani*) beings. Only in the 
Necessary Being (wa/iA al-wujud) are essence and existence inseparably 

united. Everything other than the Necessary Being is ultimately caused by 

the Necessary Being through a process of emanation; the emanation of the 

first intelligence from the thought of the Necessary Being forms the link 

between the Necessary Being and the contingent realm. This contingent 

realm is divided into two kinds: (i) the essentially contingent entities—those 

that receive from the First Cause the quality of necessity and hence are 

necessary in a contingent sense. These were the simple substances 

(mujarroddt), that is, the Intellects and angelic substances; and (ii) those 

entities that are only contingent, such as the non-simple (composed) bodies 

of the sublunary world which come into being and pass away.

The first category of possible beings is the result of an eternal effect of 

the Necessary Being and must therefore always be, while the second 

category contains in itself the principle of non-etemity, and hence has a 

beginning and an end. There are three simple substances (jawdAar; sing, 

jawtar) in the first category of contingent beings; they are all irreducible to * *

42. The creation theme recurs throughout the Qur’an; see, for example- 
2:164; 7:54; 10:3; 11:7; 25:59; 32:4; 50:22, 38; 57:4. For the indeter
minable nature of the Qur’anic “day”, see: 32:5; 70:4. 43. Nasr, Seyyed Hossein (1993), An Introduction to Islamic Cosmological

Doctrines, State University of New York Press, Albany, p. 198, n. 6.
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one another: (a) the substance whose being is one, which possesses 

contingency (mumkin) and is completely separate (mujarrad) from all matter 

and potentiality, this is Intellect (aql, nous); (b) the substance whose being is 

one but which accepts the form of other beings, is indivisible, and needs

body for its action—this is Soul (na/s, psyche); and (c) the substance which is 

one but which is divisible and accepts the form of other beings, has the 

three dimensions of length, width, and depth—this is Body (/ism, hule).

These three substances—Intellect, Soul and Body—are separate entities 

though they all partake of the light of Being and have a “right to exist” and 

are hierarchically arranged in the following order: separated substances > 

form> body> matter. Contrary to Aristotle’s scheme, the separate 

substances or angels stand highest in this scale and matter is the lowest in 

the hierarchy. Everything that exists in the universe derives its existence 

from this hierarchy through a process of emanation. Note that this 

ontological scheme establishes a single order of reality in which the 

Necessary Being, whose essence and existence are one and who is pure 

Truth and pure Goodness, is the source and origin of all existence. The 

Necessary Being is said to have no genus (/ms), differentia (fast), definition 

(Wd), place (maAa/1), subject (wwwdu*), opposite (didd), species (nauc), 

companion (yar wa nidd), receptivity to motion (taghayyur padhtr), or 
receptivity to partition (taAra padhir). It is the ultimate cause fi/Zal al-illal) 

of all contingent entities. It is eternal (gadfwi) in contrast to everything else, 

which is ephemeral (muWa/A), because being transient is related to being 

caused by something external that realizes the ephemeral entity in 

question. The Necessary Being is eternal because it cannot be realized by 

any other entity at any particular time.
All of these descriptions remind us of the Qur’anic attributes of God. 

But Ibn Sina’s concept of “Necessary Being” is used here as an ontological 

principle, in the context of a cosmology where modalities of necessity and 

contingency play a crucial role. However, it is the close affinity of Ibn Sina’s 

Necessary Being to the Qur’anic God and of his single order of reality to 

the general thrust of the Qur’anic teachings that makes this Hellenized 

scheme a compelling and powerful case of a fundamental recasting of the 

Greek legacy—an endeavor that was not always successful according to later 

Muslim scholars such as al-Ghazali who severely criticized Ibn Sina, but an 

endeavor, which nevertheless earned him the honorific title of al-Shaykh al- 

Ra'is, the Grand Shaykh. It is also important to note that Ibn Sina’s 

cosmogony is likewise veiled in an Islamic cast because the universe that 

comes into being from his ontological order derives its existence from the 
pure Being in the following manner.44 45 Ibn Sina says that from Unity only 

unity can come into being. The First Intellect (al-'aql al-awwal) is contingent 

in essence and necessary by virtue of the “Cause of Causes” filial al-cilal) or 

the Necessary Being Itself. Because of its contingency, the First Intellect 

generates multiplicity within itself; by intellection of the Divine Essence, it 

gives rise to the Second Intellect, and by intellection of its own essence to 

two beings, which are the Soul of the first heaven and its body. The Second 

Intellect through intellection generates in a similar manner the Third 

Intellect, the Soul of the second heaven and its body. This process 

continues until the ninth heaven and the Tenth Intellect, which governs the 

sublunary region, are generated.

44. For the Persian terms used in this description, see Ibn Sina’s Danish 
Ndma-i 'Aldi, tr. by Parviz Morewedge (1973) as 7Az Melaphysica of 
Avicenna, Routledge & Kegan Paul, London, pp. 293-325.

45. For a discussion of the affinities between Ibn Sina’s doctrine and the 
Islamic theory of creation, see Nasr (1993), pp. 212-13; for a refutation 
of this position, see Parviz Morewedge’s critique of Nasr’s position in 
Morewedge (1973), pp. 271-72. Nasr’s position as well as Morewedge’s 
critique revolves around the interpretation of Ibn Sina’s terms ihdath, 
ibdd, khalq and tahin.

In comparison to the Aristotelian doctrine that the generation of all 

substances is caused by their having the same form {Metaphysica 1070 a), 

Ibn Sina asserts that a body emanates from an intelligent substance and 

that matter is therefore generated out of intelligence. This difference 

accentuates an important distinction between the cosmologies of Aristotle 

and Ibn Sina. Ibn Sina depicts the world as an effusion from the Necessary 

Being and he asserts that entities belonging to different categories are 

generated out of one another and that the intelligence ascends toward the 

One. In contrast, Aristotle’s doctrine is based on co-etemity of matter and 

the prime mover with fixed species. In this fundamental sense, then, the 

two philosophers stand far apart. In sum, Ibn Sina’s cosmology rests on two 

fundamental premises: (i) that a material entity can emanate from an 

intelligence, and (ii) that there is in some sense a unity in the entire 

universe which is dependent upon the fact that the Necessary Being is the 

ultimate cause of every entity.

The relationship between Islam and science, as explored in the Islamic 

philosophical tradition, is a vast and enormously complex subject and we 

cannot hope to cover the whole field here. But our account cannot be left
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without the mention of some representatives of the latter philosophers such 
as Sayyid Baqtr Muhammad As{arabadi, known as Mir Damad (d. 
1040/1631) whose al-Qatosal Haqq al-Yaqin fi Hudulh al-‘alam (or in its more 
popular short form, Qphosal) is a tour de force philosophical work which 
combines the principles of Ibn Sina’s philosophy with the doctrines of the 
School of Illumination. Mir Damad is one of the most influential figures of 
the Safavid period. His work is unique in the Islamic Wisdom tradition 
because the organization of his work did not follow the traditional pattern 
of Muslim philosophy that usually started with logic and then proceeded to 
natural philosophy ((afcfyydl), mathematics (riyodiyyal) and theology 
(ildhi))'dl). The ten chapters of his QaAawl deal with various meanings of 
creation and the division of being, kinds of anteriority, multiplicity, sciences 
of the Qur’an and the Hadith, nature, time and motion, criticism of logic, 
divine omnipotence, intellectual substances, chain of Being and finally 
predestination.46 47 Mir Damad sought a solution to the old dispute between 

the notions of the world being created (hddilA) or eternal (qadim) by 
dividing reality into three ontological categories: zamdn (time), dahr and 
sarmod; the latter two referring to two different kinds of eternities. But this 
scheme is within the Neoplatonic tradition of Great Chain of Being (da'irat 

al-wujiid) rather the western secular scientific tradition.

46. Nasr, Seyyed Hossein (1996), The Islamic Intellectual Tradition in Persia,
edited by Mehdi Amin Razavi, Curzon Press, Richmond, pp. 248-49

47. Nasr (1996), p. 506.

After the death of Mir Damad, Persia continued to enjoy a high degree 
of intellectual activity, mostly in its philosophical tradition. For example, 
Haji Mulla Hadi Sabziwari (1212-1298/1797-1881), the most famous hakim 
of the Qajar period, produced, among other works, a complete and 
systematic summary of hikma, Sharh-i Manzuma (composed in 1239/1823) 
which forms the basic text of this Wisdom school along with Shifa’ of Ibn 
Sina, al-Isharal of Nasir al-Din Tusi and Asfar of Sadr al-Din Shiraz! (979- 
1050/1571-1640), the most important philosopher of the post-Ibn Sinan 
era who is commonly known as Mulla Sadra. Sadra’s importance is 
enhanced because he brings together various strands of four major 
intellectual perspectives in Islam: the Kalam tradition, the Peripatetic 
school (ffloj/w/ifl’i) of Ibn Sina and Nasir al-Din Tusi, the Illumination school 
(ishrdq) of Shihab al-Din Suhrawardi (549-587/1154-1191) and the gnostic 
(ir/on) school of Ibn ‘Arabi (560-638/1165-1240). Sadra is also important 
because he brings to his subject a vast corpus of ideas of his teachers, peers

and contemporaries. Among his teachers were some of the best minds of 
the Safavid period such as Baha’ al-Din Muhammad al-Amili (d. 
1031/1622) who is also known as Shaykh-i Baha’i. §adra’s works range from 
cosmology and psychology to metaphysics and Qur’anic commentaries. His 
major work is, however, the monumental al-Hikmat al-Mutacdliyya JPl-Asfar 
ol-(aqliyya al-Arbala (The Transcendent Wisdom in the'Four Intellectual Journeys'), 
known simply as Asfar.

Asfar, $adra has left behind a synthesis of various branches of Islamic 
philosophical tradition. In this work, four spiritual journeys form the 
external structure for an inquiry of almost all aspects of Islamic thought. 
The first journey, from the world of creation to the Truth and/or Creator 
(min al-khalq ilal-haqq), deals with metaphysics and ontology with precise 
descriptions of the meaning of philosophy, being (wujud), quiddity 
(mahiyya), gradation of being (lasAAiA al-wujud), Platonic Forms (al-muthul al- 
ajlatuniyya)j mental existence (al-u/ujud al-dAi/mt) along with a host of other 
ideas such as causality, substantial movement, time, temporal origination of 
the world, the intellect, and the unification of the intellect with the 
intelligible.

The second journey, “from the Truth to the Truth by the Truth” (min al- 
haqq da’l-haqq biT-haqq), provides a critique of the ten Aristotelian 
categories, substance (jawhar) and accidents Card), modes of existence of

48. Sadra’s Asjar (Four Intellectual Journeys) does not exist in English. There 
are three editions of the original Arabic: a lithographed edition by M. 
Tabafaba’I, which is the oldest one; the nine volume Beirut edition by 
Ra^a al-Muzaflar, with extensive glosses of Sabzwari, ‘Abbas al-Qu ml, 
Zunuzi, Tabafaba’i et al., was published by Dar Ihya’ al-Turath al- 
‘Arabi, Beirut in 1981 and there is a currently under-print edition, 
being edited by S. Amuli; so far only three volumes of this new edition 
have been published. The Institute of Sadra Studies (siprin) in Tehran 
is planning to translate the entire Asfar into English but it is still far 
from completion. Among Sadra’s other works are al-Shawdhid al- 
rububiyya, which deals with some of the most difficult questions of 
traditional philosophy; Kitab al-Mashdfir, which he wrote toward the 
end of his life and which is his own summary of his philosophical 
system which he calls “transcendent wisdom” (al-hikmat al-mutatdliyya). 
P. Morewedge’s translation of IQtdb al-Masha^ir has many problems. 
Nasr and Ibrahim Kalin have recently finished a new translation of this 
book into English with notes and commentaries. Sadra’s major works 
on eschatology are al-Hikmat al^arshiyya, (translated by James Winston 
Morris (1981) as TAz Wisdom of Zfte Throne: An Introduction to the 
Philosophy of Mulla Sadra, Princeton University Press, New Jersey) and 
Risaldt al-Hashr, his commentaries on the Qur’an have been edited and 
published by Muhammad Khwajawi in seven volumes.
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physical entities (tye), matter and form (hylomorphism), and the roots of 
the hierarchy of the physical order. In the third journey, “from the Truth to 
the world of creation with the Troth" (min al-haqq ilMhalq bi'l-haqq), Mulla 
§adra discusses metaphysics or “divine science in its particular sense” (al- 

‘ilm al-ila/ii At’l-nw'na’I-dJwss). This section deals with all of the major issues 
which had formed the core of Kalam discourse: the unity of philosophy 
(‘wisdom’, fcikma), the Divine law (sWa), the notions of unity and 
existence of God, Necessary Being, the Names and Qualities of God, God’s 
knowledge of the world, His power, Divine providence, speech (KaZam) as a 
Divine quality, good and evil (theodicy) and the emanation of the world of 
multiplicity horn the One. The last journey, “from the world of creation to 
the world of creation with the Truth’’ (mm al-khalq ila’l-khalq bi’l-haqq) is 
devoted to the discussion of the Great Chain of Being, psychology, 
resurrection, and eschatology.

What makes §adra a major figure in the Islamic philosophical tradition 
is his remarkable achievement in synthesizing various strands of Islamic 
thought in a structured and organized system which combines all branches 
of Islamic learning, including the transmitted sciences (al-ulum al-naqliyyd) 

as well as the intellectual sciences (a/-‘u/um aZ-'o^iyya). The same synthetic 
distinction holds for his commentaries on the Qur’an as well as his 
hermeneutics of Qur’anic exegesis in which the Qur’anic terminology is 
combined with the philosophical vocabulary. Like all other major 
philosophers of Islam, Sadra's ontology plays a major role in the 
formulation of his natural philosophy, which introduces the notion of 
substantial motion (aZ-Aarakal al-jawhariyya) as a major premise. §adra 
maintain* that everything in the order of nature—including the celestial 
spberes-undergoes substantial change and transformation as a result of 
the self-flow (foyd) and penetration of being (sarayan al-wujud) which gives 
every concrete individual entity its share of bein^ Unlike Aristotle and Ibn 
Sina, who accept change only in four categories, §adra defines change as 
an all-pervasive reality running through the entire cosmos including the 
category of substance (jawAar). And he supports his premises through a 
carefully built system of thought which postulates that change in the 
accidental qualities of physical bodies has to come from their substance and 
not the accidents because accidents can not have existence independent of 
the substance to which they belong. In fact, every accidental change is the 
result of a deeper change or motion (haraka) that takes place in the very

49. Quantity (hmm), quality (Aay/), position (W) and place fayn).

substance and constitution of things. In both the accidental and essential 
processes of change, physical bodies undergo a substantial change. This 
holds true even for cases where we do not observe essential transformation 
in the physical constitution of things such as in the case of positional 
movement, such as when an object A moves from point B to point C. $adra 
calls this kind of motion accidental and describes it as a “movement-in- 
movement” (AaraAa Ji’Z AaraAa). Thus, every accidental change, which is 
immediately available to our five senses, can be traced back to substantial 
motion. Hence, $adra transforms substantial motion or change into an 
intrinsic quality of things. And because every positional movement, which 
we take to be the measure of time, is ultimately a modulation of substantial 
movement, time should be redefined in tandem with the existential 
transformation of physical substances. Once we accept this, we come to the 
condusion that time is a dimension of physical bodies. From here, it is only 
a step away to the notion that the celestial spheres—-whose circular motion 
had been taken by the Peripatetics to be the ultimate measure of time—are 
Ihnudves subject to substantial motion, hence we can no longer turn to 
them for the measure of linear time.

Applied to the question of origin of the world, §adra’s notion of 
substantial motion explains everything in the cosmos to be under constant 
change and hence always different from what it was before and from what it 
will be the next instant of its existence. In other words, we come to 
conclude that every physical being is preceded by non-existence 
Wadam), and such an order of being, taken as a whole, can neither subsist 
by itself nor, in contrast to the Peripatetics, could be eternal (qadim). Thus 
the world of physical existence is temporally originated and renewed at 
every successive phase of its existential transformation. Furthermore, 
according to $adra, this existential transformation is only possible because 
of nature (ta&Fa), used here in a particularly §adrean sense, and not 
because of an external agent that acts upon the world of nature 
antecedently. Nature, as defined by §adra, signifies the immediate cause of 
movement and transformation in physical bodies. Thus, in this sense, 
nature is the principle of change as an essential quality of things. But it 
should also be noted that in $adrean philosophy, nature is the principle of 
continuity and permanence because the preservation of natural forms, in 
spite of their ceaseless change, is a constant phenomenon in nature. Thus, 
we come to a rather complex notion of nature which possesses both change 
and permanence. Because of the absence of an external agent acting on 
nature accidentally, we perceive, rather easily, the central notion of §adra’s
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schema: nature is teleological because chance or accidental coincidences 
{ittifaqiyydt) are not the properties of nature.

Thus, §adra affirms that everything in nature moves toward a “universal 
purpose" (aghrad kulliya), which is nothing but the existential actualization 
and perfection of the cosmos. The ever-continuous ‘intensification’

and who lived in that turbulent period of Islamic history which, according to 
the historian AbuT-Fida’, was marked by a state of abasement and decline. 
Faced with internal strife and external threats,51 52 53 the Muslim world lived with a

51. Al-Andalus was in revolt, the ‘ Abbassid caliphate was at its lowest state of
power, Peter the Hermit was summoning men for Crusades which 
would result in the founding of a princedom in Raha in the Euphrates 
valley in 490/1097, in Antioch in 491/1098; Jerusalem was conquered 
by the Crusaders in 492/1099, Tripoli (of Lebanon) fell in 495/1102. 
Internally, Shfites and Sunnis were fighting each other, Asha1 rites and 
Mu'tazilites were pitched against each other and the Bap nite threat 
was gaining force.

52. Numerous editions exist of this major work of Islamic scholarship. I have
used the five volume edition published by al-Maktaba al-‘a§riyya, 
Beirut in 1996; the English translation of this seminal work is currently 
being published by the Islamic Text Society, Cambridge, England; 
some books of /hyd’ have also been published by Fons Vitae, Louisville, 
USA

53. Many editions of the Arabic text exist; for references, see the edition
published by Mu’assat-ul-Kitab al-Thaqafiyya, Beirut in 1991 and the 
excellent English translation by R. J. McCarthy, Fons Vitae, Louisville 
in 1980. This annotated edition also contains five other key texts by al- 
Ghazili.

(ioshoMud) of the order of nature comes about as a result of the self-
effiision (fayd) of Being. Nature is wholly dependent upon the Command of 
God (kun) but it has been created in such a fashion that it possesses a 
remarkable regularity and constancy. These two apparently paradoxical 
aspects of nature overcome the problem faced by the Islamic occasionalists, 
especially the Ash'arites, who had come to the radical conclusion that they 
had to accept vertical causality at the expense of horizontal causality in 
order to make space for mirades. Sadra, being acutely aware of 
occasionalism’s intrinsic difficulties and inconsistencies, defines the two 
lines of causality as in a perfect accord, in that God sustains the world of 
creation in such a way that it is bound to be causal and rule-governed in the 
most concrete sense of the term. The Great Chain of Being, in its §adrean 
expositions, is construed as a unified structure that allows for a self
regulating dynamism on the one hand, and the perpetual presence of the 
creative act of God, on the other.50 This is one of the major achievements of 

§adra's philosophy.

marked piesentiment of a coming calamity. Trained in Islamic jurisprudence 
Ificft), a practitioner of Kalam in the Ash'arite tradition, philosopher and, 
eventually, a mystic who would write one of the most celebrated works of 
Islamic thought, Ihya1 Ulum al-Din (The Revival of the Religious Sciences}, al- 
Ghazali’ s various works contain direct references to his ideas on the

Ghazalian Synthesis

Let us conclude this section with the views of another major figure of the 
Islamic tradition whose honorific tide, the “proof of Islam” (Hujjat al-Islnm), 
indicates the esteem with which he is held in the tradition: Abu Hamid al- 
Ghazali, who remains one Of the most celebrated scholars of Islamic thought

relationship between Islam and science. He is also often accused of having 
given a coup de grace to philosophy as well as being the cause of dedine of the 
scientific tradition in Islamic polity, a charge that will be explored in the next 
chapter.

What made al-Ghazali’s corpus of varied works—ranging from intricate 
branches of jurisprudence to philosophy and mysticism—so important for 
the subsequent generations was a transparent growth of an inner clarity 
and certitude he acquired through a painful period of “spiritual crisis” 
which has been vividly recorded in his autobiography, aZ-A4 un<yw//i min al- 
Dalal (Deliverance from Error). For an understanding of al-Ghazali’s views 
on the relationship between natural sciences and Islam, it is imperative to 
view his works on the subject within the framework of his other works, 
otherwise one risks the reading of texts in isolation and out of context, 
leading to erroneous condusions—something that has been repeatedly 
done in the case of al-Ghazali. Working within the framework of Ghazalian

50. Useful references for various aspects of Mulla Sadra’s doctrines include 
Nasr, Seyyed Hossein (1994), “Mulla Sadra: His Teachings" in S. H. 
Nasr and 0. Leaman (eds., 1996), rf History of Islamic Philosophy, 
Routledge, London, vol. I, pp. 643-62; Apkgeng, Alparslan (1993), 
Being and Existence in Sadra and Heidegger, ISTAC, Kuala Lumpur; 
Dhanani, Alnoor (1994), The Physical Theory of Kalam: Atoms, Space, and 
Void in Banian Mu'taiili Cosmology, E. J. Brill, Leiden; Nasr, Seyyed 
Hossein (1967), “Mulla Sadra" in The Encyclopedia of Philosophy, Paul 
Edwards (Editor in chief), Macmillan Company and The Free Press, 
New York, vol. 5, pp. 411-13; Rahman, Fazlur (1987), “Mulla Sadra” in 
Ewyck^dia of Religion, vol. 10, pp. 149-53, New York and Nasr, 
Seyyed Hossein (1975), Hu Philosophy of Mulla Sadra, Albany: State 
University of New York Press, Albany.
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thought, we understand that when he uses the word ‘:7m—often translated 

as "science" with obvious reduction of the meaning of the Arabic term—he 

uses it in the sense in which it has been understood as a comprehensive 

term, covering all subjects. Given to an almost obsessive habit of carefully 

defining his terms, al-Ghazali devoted a whole chapter, “On the nature of 

sciences" (al-Kaldm Ji Ha^a'iq d-ulum), in his book on the principles of 

jurisprudence, l/sul "Knowledge (aZ-TZm),” he said, “cannot be 

defined". Explaining his statement, he said that our inability to define 

knowledge does not indicate our ignorance about it and that we can merely 
define it by its branches and what they are. But what is more important for 
our discussion is neither the two major divisions of knowledge that he 

enumerates as being Eternal and Accidental, nor his clear exposition of the 
Eternal Knowledge as being solely the property of the Creator but the fact 

that he states that when one has attained knowledge of the second category, 
which he divides into immediate and theoretical, there remains no
difference between the various branches of knowledge because knowledge 
itself obliterates all such divisions. This profound insight into the Islamic 
epistemology is often overlooked in Ghazalian studies and stress is placed 

on al-Ghazali's classification of knowledge and the seekers of knowledge; 

the latter into four types: the Mutakallimun, the esoterics (al-Bdtiniyya), the 

philosophers, and the Sufis. In Maqasid al-Falasifa (The Aims of the 

Philosophers), al-Ghazali divided sciences of the philosophers into four 

major categories: mathematical (al-riyadiyyat), logical (al-mantaqiyyat), 
natural (al-labfyal) and metaphysical (al-ilahiyyat) with politics, economics 
and ethics being subdivisions of metaphysics. In the second section of Ihyd\ 

knowledge is divided into ‘ulurn al-sharfyya (sciences of the Sharp a) and 

gtajr-sWjyi (non-SWa sdences). To the latter belong mathematics and 

medicine, which al-Ghazali described as praiseworthy sciences and fard 

kijdya, meaning that there should be enough Muslims who are experts in 

these fields to the degree that they can fulfill the needs of the Islamic 

society. This last point brings us to the major thrust of Ghazalian thought 
and concerns.

Al-Ghazali’s whole life seems to have been devoted to the revival of the 
Islamic polity in all aspects and most of all to the revival of the same 
pristine spirit of Islam that had once given birth to a civilization deeply 
conscious of its relationship with the Eternal and the Everlasting. This

pronounced and oft-articulated concern in Ghazalian thought was in direct 

response to his times, rife as they were with powerful political, social and 

intellectual conflicts that threatened to annihilate the Islamic community as 

a cohesive community of believers.
Deeply concerned as he was with the overall well-being of the Islamic 

society, al-Ghazali felt compelled to classify and set limits of each science in 

as precise a manner as possible and with a clear aim of regulating the life of 

the community which, in his view, was at the brink of a major catastrophe. 
Thus when he defines sciences such as mathematics and medicine as 
hJBjw, he is actually placing the practice of these sciences within the larger 
framework of the goals and aims of the Islamic society as he sees them, 

lliis means that die society at large would be committing a sin if it 

neglected these sdences. Likewise, when he criticizes excessiveness and 
indulgence, he has the same goal in mind. But his critique is often taken as 
his opposition to the cultivation of natural sciences a la Goldziher; this 

totally ignores the fact that al-Ghazali uniformly applies the same criteria 

against over-indulgence to the “religious sciences”, even to jurisprudence, 

the queen of Islamic sciences. Thus when he blames students of 
jurisprudence for their indulgence in minute details of the SharFa, he does 
so with the clear understanding of the goals of acquisition of knowledge 

within the lifespan granted to individuals—a human condition to which he 

was excessively sensitive.
Ghazalian thought is deeply rooted in the Qur’an. Moreover, having 

passed through his “spiritual crisis”, he attained a gnosis of the external 

reality that is characteristically mystical. Thus when he declares in his Kitab 

jawahir al-Qur’an (The Jewels of the Qur'an), “Rather, I should say that 

through dear insight free from doubt, it has become apparent to us that in 

possibility and potentiality, there are sciences which have not yet come into 

existence, although they are within human reach and there are sciences 

which once existed but which have now been effaced so that there is not a 

man on the surface of the earth who knows [them]”, he is making an 

epistemological claim and when he states that “there are still other sciences 

the understanding and acquisition of which are by no means in the power 

of human beings but which are possessed by some of the angels drawn near 

[to God] because possibility is limited in the case of human beings while in 

the case of the angels it is limited to the relatively highest perfection”, he is

55.Jawahir, p. 46 of the English translation, slightly emended.

54. See al-MankhOl min la'liqdt al-ufil, ed. Muhammad Hasan Hitu (1970) 
D ar al-Fikr, Damascus, p. 42. 7
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making explicit reference to a hierarchy.56 * And when he makes the claim 

that “the principles of those sciences which we have enumerated and of 

those which we have not, are not outside the Qur’an, for all of these 

sciences are drawn out of one of the seas of knowledge of God (may He be 

exalted), that is, the sea of [knowledge of His] works,” he is making an 

ontological statement that all things, including human knowledge, depend 

for their existence on the Divine.

62. Jawahir, pp. 47-8. The Qur’anic verses, italicized in the quotation, are in
order of citation: Q. 82:6-8 and Q. 32:9.

63. See the parallel English-Arabic edition of Tahafut al-falasifa [hereafter
TaAa/uZ], translated, introduced and annotated by Michael E. Marmura 
(2000), Brigham Young University Press, Provo, Utah, p. xv. Another 
translation, now out of print, was published by Sabih Ahamd Kamal 
(1963), Pakistan Philosophical Congress.

Al-Ghazali considered knowledge of many branches of natural science

as an essential prerequisite for understanding the Qur’an. Narrating the

words of Abraham from the Qur’an, I fall ill, it is He Who restores me to
health," he says that this can only be understood by “him who knows the 

science of medicine completely, for this science means nothing but all

underlying wisdom and their uses. God indicated these 
in many places in the Qur’an, and [knowledge of] these 
belongs to the sciences of the ancients and the 
modems fu/um al-awwalin wa culum aLakhariri); [in fact] 
in the Qur’an lies the confluence of the sciences of the 
ancients and the modems. In the same way, the 
complete meaning of God’s words, I perfected his [i.e. 
Adam’s] shape and breathed My spirit into him, cannot 
be understood so long as [the knowledge about the] 
perfection of shape, breath and spirit are not known. 
There are such obscure sciences behind these that most 
people are heedless to them; sometimes they even fail 
to understand these sciences when they hear from the 
one who knows them.

aspects of diseases together with their symptoms and the knowledge of 
their cure and its means."58 Again, quoting the verses, The sun and the moon 

move according to a fixed reckoning, and He ordained stages for the moon so that 

you mig/il leam the method of calculating years and determine time..., he says 

that "the real meaning of the movements of the sun and the moon 
according to a fixed reckoning and of the eclipse of both, and of the 

merging of the night into the day and the day into the night, can only be 

known by the one who knows the knowledge of the composition of the 

heavens and the earth, the science of astronomy.”
But perhaps more telling of Ghazali’s attitude toward natural sciences 

and his understanding of the integration of all knowledge is a short 

passage in the same work which ought to be quoted in full:

Likewise, the complete meaning of God’s words, O 
insin, what has deceived you concerning your Gracious 
Lord, Who created you, then perfected you, then 
proportioned you aright? He fashioned you in 
whatever form He pleased, can only be known to him 
who knows the science of anatomy of human limbs and 
internal organs, their number, their kinds, their

56. Already mentioned in Ihyd\ where he states: “Among the creatures of
God, only the angels, human beings and jinn are endowed with 
intelligence. Man’s position is below that of the angels, whose qualities 
he should try to acquire." Ihya’, vol. i, p. 236.

57. Q. 26:80.
bi.Jawdhtr, p. 46.
59. Q. 55:5.
60. Q. 10:5.
61. JowdWr, p. 47.

For our discussion of Islam and science nexus, the most important work 

of al-Ghazali is his Incoherence of the Philosophers (Tahafut al-Falasifa), which 

“marks a turning point in the intellectual history of medieval Islam.” In 

this work of enduring interest, al-Ghazali refuted twenty philosophical 

doctrines which were considered to be essential features of the Islamic neo

Platonism so painstakingly and thoroughly perfected by al-Farabi and Ibn 

Sina who became the main targets of al-Ghazali’s attack. In particular, 

three propositions were singled out by al-Ghazali as particularly running 

against the faith tradition to which both he and the philosophers he 

condemned belonged. Note that the question here was not the faith of 

individual philosophers. In fact, it was generally accepted that their entire 

philosophical system was directed toward an affirmation of the existence of 

God, as opposed to some Hellenistic philosophers and furthermore, they 

tried to establish their system of thought in a manner as to affirm the 

uniqueness of one and only one God. The problem, as al-Ghazali saw it, 

was that their doctrines forced God to produce the world by necessity 

through a process of emanation, in more or less the same manner in which 

an inanimate object like the sun was said to produce its light by its very 

nature, by its essence, necessarily. Thus he found the three propositions— 

the eternity of the world, God’s knowledge of universals only, and the 
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n©denial of the resurrection of the body—particularly offensive because they 
reduced God's omnipotence and denied the divine attributes of Will, 
Power, and Knowledge. Tahdfut achieved its high rank in the history of 
Islamic tradition because it was the first sustained, well-argued and 
thorough critique of the emanative metaphysics, causal theory and 
psychology of Ibn Sina which was built on a cohesive internal structure and 
which, in spite of its professed religious and theological aims, was
ultimately philosophical.

Written between 484-9/1091-5, when al-Ghazali was at the prestigious 
Ni^amiyya Madrasa in Baghdad, along with three other closely related 
works,6* Tahdfiil is divided into two parts. The first part, consisting of 
sixteen metaphysical questions, covers natural sciences. Two out of three 
most condemned propositions—the pre-etemity of the world and the 
theory that God knows only the universals—are covered in this part; the 
third doctrine in this category (Ibn Sina’s denial of a bodily resurrection) is 
refuted in the second part, in the eighteenth through twentieth discussion, 
the most focused and thorough refutation being in the twentieth 

discussion.
The refutation of the first proposition, "the eternity of the world” takes 

up the bulk of the Taha/ui. Central to the debate is the question of divine 
causality in the sense of God's operative principle: Does God act by the 
necessity of His nature or voluntarily? For al-Ghazali, the doctrine of an 
eternal world means the denial of the divine attribute of will, putting an 
arbitrary limitation on God’s absolute power. It is interesting to note that 
before refuting their claims, al-Ghazali had to expound the doctrines of the 
philosophers and he did it in his own crystal clear manner of exposition 
that made it accessible even to non-philosophers. In the introduction, after 
the “Preface", al-Ghazali dearly states that he is not going to plunge into 
narrating the differences between the philosophers because that would 
involve too long a tale, but he would restrict his discussion to showing the 
contradictions of their leader, “who is the philosopher par excellence and 
'the first teacher*...namely Aristotle and [his] most reliable transmitters and

64. The first of these three is Maqasid alfaldsifa {The Aims of the Philosophers'), 
written, according to al-Ghazali, as a prelude to his refutation of these 
aims in Tahdfut, though in the fatter work, there is no reference to it; 
the second work, Afi*ydr {The Standard far Knowledge), which is a 
critique of Ibn Sina’s Logic, which for him was a philosophically neutral 
tool; this work was to serve as an appendix to Tahafirt; the third work 
wisAl-ujiisadfl-i'iuidd {Moderation in belie/), a kind of sequel to Tahdfut.

verifier among the philosophers in Islam, Abu Na§r al-Farabi and Ibn 
c- X"55Sina.

Having explained the boundaries of his work, al-Ghazali states that in 
spite of many disagreements among the philosophers on the question of 
the past eternity (qidam al-'dlam) of the world, a great majority of them 
uphold its past eternity, “that is [to say], it [the world] has never ceased to 
exist with God, exalted be He, to be an effect of His, to exist along with 
Him, not being posterior to Him in time, in the way the effect coexists 
along with the cause and light along with the sun; that the Creator’s 
priority to [the world] is like the priority of the cause to the effect, which is 
a priority in essence and rank, not in time.” He then goes on to explain 
the Platonic view, which held that the world was created in time, and
finally the view of Galen who suspended judgment on this issue.

In his rebuttal of the etemality thesis, al-GhazMl first cites the claims of 
the philosophers and refutes them one by one: “They say, ‘it is absolutely 
impossible for a temporal to proceed from an eternal.’” His exposition of 
this position is thorough: If we suppose the Eternal at a stage when the 
world had not yet originated from Him, then the reason why it had not 
originated must have been that there was no determinant for its existence, 
and that the existence of the world was only a possibility. So, when later the 
world comes into existence, we must choose one of the two alternatives to
explain it: (i) either that the determinant has emerged or (ii) that it has 
not If the determinant did not emerge, the world should still remain in the 
state of mere possibility^ in which it was before. But if it has emerged, who 
is the originator of the determinant itself? And why does it come into being 
now, and did not do so before? Thus, the question regarding the origin of 
the determinant remains unanswered. But since all the states of the Eternal

are alike, either nothing shall originate from Him, or whatever originates 
shall continue to originate forever.

Why did He not originate the world before its origination? It is not 
possible to answer this by saying that this is because of His inability to bring 

the world into existence, nor could one say that this is because of the 
impossibility of the world’s coming into being. For this would mean that He

65. ToAd/ut, p. 4.
66. ToAd/ul, p. 12.
67. “It is related that Plato said: The world is generated and originated in

time.’ But, then, some among [the philosophers] have interpreted his 
language as metaphor, refusing [to maintain] that the world’s temporal 
origination is a belief of his.” ToAq/u/, p. 12.
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changed from inability to power, or that the world changed from 

impossibility to possibility. And both senses are absurd. Nor can it be said 

that, before the time of the origination of the world, there was no purpose 

and that a purpose emerged later. Nor is it possible to ascribe (the non

origination of the world before it actually originated) to the lack of means 

at one stage, and to its existence at another. The nearest thing to imagine 

is to say that He had not willed the world’s existence before. But from this it 

follows that one must also say that the world is the result of His having 

become willing to will its existence, after having not willed so. This would 

mean that the will should have had a beginning in time. But the 

origination of the will in the Divine Being is impossible; for He is not 

subject to temporal events, and its creation—not through or by Him— 

would not make Him a Wilier.
But even if we leave the question concerning the substratum in which 

the will originated, al-Ghazali argued, the difficulty regarding the very act 
of origination still stands. Whence does the will originate? And why does it 

originate now and not before? Does it now originate from a source other 

than God? If there can be a temporal existent which has not been brought 

into existence by anyone, then the world itself should be such an existent, 

so as to be independent of the Creator. For what is the difference between 

one temporal existent and another?
So, if the origin of the world is ascribed to God’s action, the question 

remains: Why now, and why not before? Whs it due to the absence of means, 
or power, or purpose, or nature? If so, the transition from this stage to that 

of existence will revive the difficulty we had to face at the outset. And if it is 

said to have been due to the absence of will, then one act of will will stand 

in need of another, and so on ad infinitum. From this it is absolutely clear 

that the procession of the temporal from the eternal is impossible, unless 

there were a change in the eternal in respect of power, or means, or time, 
or nature. And it is impossible to suppose a change in the state of the 

eternal, for as a temporal event, that change would be like any other 

change (in non-etemal beings). Therefore (in case of the eternal), change 

of any kind whatsoever is impossible. And now that the world has been 

proved (always) to have existed, and the impossibility of its beginning in 
time has been shown, it follows that the world is eternal.

unable to pursue in other [questions]. For this reason we have given priority 

to this question, presenting first the strongest of their proofs.” He then 

presents two objections to their proof: “How will you disprove the one who 
says that the world came into being because of the eternal will which 

demanded its existence at the time at which it actually came into existence, 

and which demanded the non-existence (of the world) to last as long as it 

lasted, and (demanded) the existence to begin where it actually began? So, 

on this view, existence of the world was not an object of the eternal will, 

before the world actually existed; hence its non-actualization. And it was an 

object of the will at the time when it actualized. What can prevent us from 

believing such a thing, and what is the contradiction involved in it?”
Al-Ghazali then advances a mathematical argument against the Neo

platonic assertion of the eternity of the world. He states that the past 

eternity of the world logically entails that an infinite number of revolutions 
of the heavens has already elapsed which is impossible because there exists 
a finite ratio between the revolutions of the sun and the other spheres. This 

is based on the fact that the sphere of the sun rotates in one year, whereas 
Saturn's rotates in thirty so that the rotations of Saturn are a third of a 
tenth of those of the sun. The rotations of Jupiter are a half of a sixth of the 

rotations of the sun for it rotates once in every twelve years. Now, according 
to their assertion, if the number of the rotations of Saturn is infinite, the 
number of the solar rotations, although a third of a tenth [of the latter], will 

[also] be infinite. Indeed, the rotations of the sphere of the fixed stars, 

which rotates [once in] every thirty-six thousand years, will also be infinite, 

just as the sun’s movement from east to west, taking place in a day and a

Before refuting their doctrine, al-Ghazali acknowledges, “this, then, is 
the most imaginative of their proofs. In general, their discussion in the rest 

of the metaphysical questions is weaker than their discussion in this, since 
here they are able to [indulge in] various types of imaginings they are

68. TaAd/iiZ, pp.14-15.
69. The impossibility of an infinite number of revolutions of the different

planets is not found in Philoponus in this connection, as asserted by 
Fakhry (1983) in his A History of Islamic Philosophy, 2nd ed. Columbia 
University Press, New York, p. 224, n. 40, cf. Averroes’ Tahdfut al~ 
Tahdfut, II, 7 where the note on page 7 merely states that it derives 
from him [that is, from Philoponus] but is not found in his works in 
this connection; even in his lost refutation of Aristotle’s doctrine of the 
eternity of the world, where “it is given as a quotation from him by 
Simplicius in his commentary on the Physica (Diels, 1179, pp. 15-27). 
Philoponus says in his first argument that if the world were eternal, 
there would be not an infinite number of men, but also of horses and 
dogs; infinity therefore would be triplicated, which is absurd, because 
nothing can be greater than infinity.” Averroes’s Tahafut al-Tahafut (The 
Incoherence of the Incoherence), tr. by Simon Van Den Bergh (1954), 
Luzac & Co., Oxford, vol. ii, p. 7. M
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night, wll be [likewise] infinite and this is a clear impossibility. Moreover 
these revolutions are either even or odd and hence must be finite. For the 
infinite is neither odd nor even, since it can be increased indefinitely. To 
top it all, the Neo-Platonists assert the possibility of an infinite number of 
Souls, existing in a disembodied condition, as Ibn Sina held, despite the 
logical contradiction that the concept of an actual infinite involves.

Al-Ghazali also refuted Ibn Sina’s assertion that God is prior to the 
world in essence, rather than in time, by showing the creation of time. The 
statement that God is prior to the world, he said, merely means that God 
existed while the world was not, and continued to exist together with the 
world after its creation. Likewise, al-Ghazali showed that the proposition of
post-eternity was merely a logical offshoot of the proposition of pre

eternity.
He then moves on to the question of God’s attributes (questions iii-xi). 

According to the Neo-Platonists, the world emanates from God—whom 
they liked to call the First—noessari/y just as the effect emanates from the 
cause or the light from the sun. Al-Ghazali returns to the philosophers’ 
assertion that the world is eternal and asks how could it be said that it is 

fc created by God for creation or making means the act of bringing forth an
■ entity out of nothing, and the eternal is forever in being. Moreover, the
V Neo-Platonists claim that out of one only one can come, but since God is 

f one and the world multiple, there can be no sense in saying that He is its
Maker. In his treatment of question four, al-Ghazali shows that according to 
Neo-Platonists' own logic, they cannot even prove the existence of God 
because all their arguments rest on the impossibility of an infinite regress 
and necessity of ultimately positing an Uncaused Cause. However, bodies 
are eternal, according to them, and hence require no cause and an infinite 
series is not impossible since it follows from their thesis of the eternity of 
the world that an infinite series of effects has already come and gone.

At the end of his critique of the four proofs of the philosophers, al- 
Ghazali states that the Tahafol is intended only to refute their claims and 
"as regards the true doctrine, we will write a book concerning it after 
completing this one—if success, God willing, comes to our aid—and will 
name it Qawfid al-'aqa’td (The Principles of Beliefs). We will engage in it in 
affirmation, just as we have devoted ourselves in this book to destruction.”70 

There is, in fact, a book by that title in the Ihyd1. But, as noted by 
Michael Marmura, the work that best qualifies as a sequel to Tahdjut is

i "LTum/uI, p. 161.
72. "Side by side” or “one alongside the other” but not “one following the

other" and not “in a successive order.” What al-Ghazali means is 
concomitance, where the priority is not temporal. His critique is of Ibn 

[ Sina’s concept of essential cause, where cause and effect are
i simultaneous. Ta/uz/uC, p. 240, n. 3. » Itli H .

73. TaAo/ul, p. 166.

al-Iqlisad fi'l-Tliqad.
This brings us to al-Ghazali’s refutation of causality, most coherently 

formulated in Part Two of the Tahdfut, where it starts with a preamble that 
states, “Regarding what are called "natural sciences’, these consist of many 
sdences, whose divisions we will [now] mention so that it would be known 
that the religious law does not require disputing them nor denying them, 
acept in places we will mention”.1 Then he goes on to give details of his 

eight-fold division of the roots of natural sciences. Having done so, he 
states “the connection (oZ-i^tiran) between what is habitually (fi'l-'ada) 
believed to be a cause (sabbab) and what is habitually believed to be an effect 
(musobbab) is not necessary (laysa daruriyyan)." He, then, provides a list of 
pairs that are usually thought to be cause and effect by the philosophers 
(quenching of thirst and drinking, satiety and eating, burning and contact 
with fire...). And then states that “their connection is due to the prior

' *v* • 72
decree of God, who creates them side by side ('ald'l-tasawuq), not to its 
bang necessary in itself, incapable of separation. On the contrary, it is 
within [divine] power to create satiety without eating, to create death 
without decapitation, to continue life after decapitation, and so on to all 
connected things. The philosophers denied the possibility of [this] and 
chimed it to be impossible.”

Hus criticism of die philosophers’ position is on the basis that their 
proof of causality was dependent on observation (mus/uzhoda), which 
depends on the senses—a source of knowledge that he could not accept on 
its own merit. Thus his position regarding causality is consistent with his 
theory of knowledge. Using the example of fire and burning, he said that 
observation could only prove that burning took place when there was fire, 
and not by the fire or the fact that there was no other cause [for burning]. 
Thus he establishes that something’s existence with a thing does not prove 
that it exists by that thing. He then shows that the inert and lifeless objects 
such as fire are incapable of action and thus cannot be the agent (al-fa'it) 

that causes burning. To prove his point, al-Ghazali used several examples 
and employed a neo-platonic device of the philosophers some of whom * 72 73

70. Tahaful, p. 46.
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held that accidents (o‘rad, sing, ‘ord) and incidents (hawadith) emanate at 
the time of contact between “bodies", from the provider of forms (wahib al- 
riiwdr), whom they thought to be an angel. Accordingly, one cannot claim 
that fire is the agent of burning:

Indeed, we will show this by an example. If a person, 
blind from birth, who has a film on his eyes and who 
has never heard from people the difference between 
night and day, were to have the film cleared from his 
eyes in daytime, [then] open his eyelids and see colors, 
[such a person] would believe that the agents [causing] 
the apprehension of the forms of the colors in his eyes 
is the opening of his sight and that, as long as his sight 
is sound, pus eyes] opened, the film removed, and the 
individual in front of him having color, it follows 
necessarily that he would see, it being 
incomprehensible that he would not see. When, 
however, the sun sets and the atmosphere becomes 
dark, he would then know that it is sunlight that .is the 
cause for the imprinting of the colon in his sight.

Al-Ghazali reduced the problem of causality to that of “will” which 
. makes it rationally possible for the agent, whom he held to be the Creator
' Himself, not to create burning even though there is contact. This makes

room for the existence of miracles (mu'jizdi) that were associated with the 
prophets, without resorting to allegorical interpretations of the Qur’anic 
verses as the philosophers did. He gives the example of the Qur’anic 
account of Abraham’s ordeal when he was thrown in the fire but no burning 
took place. The Qur’an (21:69) states dearly that it was Allah’s Will that the 
fire did not harm Abraham and al-Ghazali maintained that Allah is the 
agent (/a*i/) of every action, either directly or indirectly (that is through the 

angels).
His short work, al-Maqsad al-Asna fi Sharah Asma1 Allah al-Husna (The 

//igAal dim in the Commentary on the Beautiful Names of God), written 
approximately at the same time as %a’, is one of the best representative 
works in the traditional Islamic reflection on metaphysical and 
cosmological meanings of God’s beautiful names (al-asmd1 al-Husna1). In a

passage describing the three names of God—al-Khaliq, al-Bari, al- 
Mu$awwir—al-Ghazali states that “everything which comes forth from non
existence to existence needs first of all to be planned; secondly, to be 
originated according to the plan; and thirdly, to be formed after being 
originated.” These operative functions are signified by the 
aforementioned three names.

Al-Ghazali remains enormously important for the contemporary 
science-religion discourse but his continuous relevance does not rest on his 
position on a particular issue; rather it rests on his general approach to 
some of the fundamental questions now being debated in regard to the 
cosmos, the human condition and God’s role in the world. His personal 
journey, his formal training in many branches of learning and, most of all, 
his dear insight into the nature of the human condition together with an 
accessible prose contribute to the contemporary interest in his works. 
Furthermore, in the vivid account of his personal experience of a spiritual 
transformation that made him what he was, one discovers many strands of 
a universal nature. By making his intellectual and spiritual journey 
accessible to subsequent generations through an inspiring and lucid 
account, he has not only drawn numerous seekers into the folds of his 
intensely personal experience, but has also provided a matrix for sharing 
such experiences within the larger body of literature dealing with spiritual 
transformations. This, together with his works written after the 
transforming experience, gives a significantly unique dimension to his 
contribution on such contemporary issues as the nature of God’s action in 
the universe, the reality of miracles, the question of good and evil, 
suffering, hope and salvation. In addition, his ideas on many fundamental 
questions which are being debated in disciplines such as cosmology and 
eschatology deserve to be seriously studied because, although he remains 
thoroughly rooted in the Islamic tradition, the treatment he imparts to his 
subject matter raises it to a level that is accessible from all faith traditions.

•It

74. TaAa^l, p. 168.
75. This work has been translated into many languages. A more recent

English translation is by David B. Burrell and Nazih Daher, The 
Islamic Texts Society, Cambridge, 1992, reprint 1999; all references 
are to this edition; [henceforth Maqsad].

Teleology] God, Cosmos and Science

Teleological arguments pursue two distinct lines: the evidence of design on 
a minor scale and on a cosmic scale. The evidence of design in both cases is 
either the functionality of nature or an aesthetic quality in nature, that is, 

its orderliness and beauty. Socrates, for example, is known to have pointed 
out the diversity of man’s physiological and psychological endowments and

76. Maqsad, p. 68.
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held that accidents (a’rad, sing, ‘ord) and incidents (hawddtlA) emanate at 
the time of contact between "bodies”, from the provider of forms (wdhib al- 
sHwar), whom they thought to be an angel. Accordingly, one cannot claim 
that fire is the agent of burning:

Indeed, we will show this by an example. If a person, 
blind from birth, who has a film on his eyes and who 
has never heard from people the difference between 
night and day, were to have the film cleared from his 
eyes in daytime, [then] open his eyelids and see colors, 
[such a person] would believe that the agents [causing] 
the apprehension of the forms of the colors in his eyes 
is the opening of his sight and that, as long as his sight 
is sound, [his eyes] opened, the film removed, and the 
individual in front of him having color, it follows 
necessarily that he would see, it being 
incomprehensible that he would not see. When, 
however, the sun sets and the atmosphere becomes 
dark, he would then know that it is sunlight that the 
cause for the imprinting of the colors in his sight.

Al-Ghazali reduced the problem of causality to that of “will” which 
makes it rationally possible for the agent, whom he held to be the Creator 
Himself, not to create burning even though there is contact. This makes 
room for the existence of miracles (mujizdt) that were associated with the 
prophets, without resorting to allegorical interpretations of the Qur’anic 
verses as the philosophers did. He gives the example of the Qur’anic 
account of Abraham’s ordeal when he was thrown in the fire but no burning 
took place. The Qur’an (21:69) states clearly that it was Allah’s Will that the 
fire did not harm Abraham and al-Ghazali maintained that Allah is the 
agent (^i/) of every action, either directly or indirectly (that is through the 

angels).
His short work, al-Maqsad al-Asna fi Sharah Asma' Allah al-Husnd (The 

Highest Aim in the Commentary on the Beautiful Names of God), written 
approximately at the same time as Ihyd\ is one of the best representative 
works in the traditional Islamic reflection on metaphysical and 
cosmological meanings of God’s beautiful names (oZ-osm’ oZ-Husna’). In a

passage describing the three names of God—al-Khaliq, al-Bari, al- 

Mu$awwir—al-Ghazali states that “everything which comes forth from non
existence to existence needs first of all to be planned; secondly, to be 
originated according to the plan; and thirdly, to be formed after being 
originated.” These operative functions are signified by the 
aforementioned three names.

Al-Ghazali remains enormously important for die contemporary 
science-religion discourse but his continuous relevance does not rest on his 
position on a particular issue; rather it rests on his general approach to 
some of the fundamental questions now being debated in regard to the 
cosmos, the human condition and God’s role in the world. His personal 
journey, his formal training in many branches of learning and, most of all, 
his dear insight into the nature of the human condition together with an 
accessible prose contribute to the contemporary interest in his works. 
Furthermore, in the vivid account of his personal experience of a spiritual 
transformation that made him what he was, one discovers many strands of 
a universal nature. By making his intellectual and spiritual journey 
accessible to subsequent generations through an inspiring and lucid 
account, he has not only drawn numerous seekers into the folds of his 
intensely personal experience, but has also provided a matrix for sharing 
such experiences within the larger body of literature dealing with spiritual 
transformations. This, together with his works written after the 
transforming experience, gives a significantly unique dimension to his 
contribution on such contemporary issues as the nature of God’s action in 
the universe, the reality of miracles, the question of good and evil, 

suffering, hope and salvation. In addition, his ideas on many fundamental 
questions which are being debated in disciplines such as cosmology and 
eschatology deserve to be seriously studied because, although he remains 
thoroughly rooted in the Islamic tradition, the treatment he imparts to his 
subject matter raises it to a level that is accessible from all faith traditions.

74. Tahafil, p. 168.
75. This work has been translated into many languages. A more recent

English translation is by David B. Burrell and Nazih Daher, The 
Islamic Texts Society, Cambridge, 1992, reprint 1999; all references 
are to this edition; [henceforth Afafpd).

Teleology: God, Cosmos and Science

Teleological arguments pursue two distinct lines: the evidence of design on 
a minor scale and on a cosmic scale. The evidence of design in both cases is 
either the functionality of nature or an aesthetic quality in nature, that is, 

its orderliness and beauty. Socrates, for example, is known to have pointed 
out the diversity of man’s physiological and psychological endowments and

76. Maqsad, p. 68.
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the phenomena surrounding him that contributes to his well-being. He 
postulated that what "clearly is for a purpose” must be the result of 
"forethought", not "chance". And he concluded that man must have been 

made by a "wise demiurge...[forjgods take care to furnish men with the 
things they need... nature discloses divine ‘providence’ and ‘love of man’.’’77 

Cicero goes further. The spokesman for Stoicism in his De Natura Deorum 
offers botanical, zoological, meteorological and geological data to heap a 
wealth of evidence that discloses functionality and hence design. “The 
world is governed by the providence of the gods,” he declares, “everything 
in the world is governed, for the welfare and preservation of all, by divine 
intelligence and deliberation and not by chance.” Galen was to follow a 
similar line of reasoning, adding details from human and animal 

physiology.

81. For example, Q. 2:164; 3:190; 30:20-25; 45:3-5.
82. De Natura Dearum, II, v, 15, quoted in Proofs, p. 200, n. 44-

The second line of teleological arguments spans the whole cosmos. 
"There are sympathetic, harmonious, all-pervading affinities between 
things,” so goes the general argument of this type, that is sufficient for one 
to recognize "a single divine, all-pervading spirit,” as Cicero’s stoic 
spokesman says in De Natura Deorum. These arguments refer to the 
immense beauty and the regularity of the celestial bodies as a self-evident 
proof for a “mind" that governs the universe. Several cosmic schemes and 
plans are extant in literature from ancient times that employ this type of 
elaborate reasoning to show that the cosmos is designed.

Both of these lines of teleological arguments lend themselves to a 
demonstration of unity in the universe; this was particularly true for the 
second line that took the whole cosmos as its point of departure. If there 
was beauty, compelling harmony, functionality, and interdependency, it 
was argued, then there must be a single overall design and by extension, a 

single designer.

1’

77. Xenophon, Memorabilia, I, iv; Iv, iii. Quoted by Davidson, Herbert A.,
(1987), Proo/s for Eternity, Creation and the Existence of God in Medieval 
Islamic and Jewish Philosophy, [hereafter Proofs], Oxford University Press, 
NewYork,p.217.

78. Ibid.
79. Galen, De Usu Parlium, X, 9; XVII. Ibid., p. 217. Davidson notes that the

theme had already appeared in Aristotle’s De Partibus Animalium, but 
there design in nature is clearly regarded as immanent ’ and 
nonconsdous. See De Partibus, Animalium, I, 641b, 12; III 1 661b 23- 
24; IV, x, 687b.

80. Proo/j,p. 218.

These ancient arguments had arrived in the Islamic intellectual 

tradition after the transmitted sciences had been thoroughly established 

during the two centuries of intense reflection on the Qur’an. Among the 
most astonishing aspects of the Qur’an was an emphatic invitation to all 
humankind to reflea on the grand design in nature that exhibits itself in 
such a compelling manner that no one with heart and soul and mind can 
fail to recognize an underlying unity in the cosmos and hence a single 
Designer, Allah. Though compelling in its own way, these are, however, not 
die arguments that were used to establish a nexus between faith and 
science in the Islamic scientific tradition because it was recognized that 
these arguments originate in a text that skeptics did not accept. Hence they 
would easily render these powerful arguments irrelevant by stating that had 
they accepted the Grand Designer, they would not be arguing against the 
Design. However, let us note that the Qur’an does not use its ontological 
premise while inviting humankind to reflect on the signs that are spread 
throughout the universe—signs that speak to the innate human 
intelligence in the most extraordinary manner. These include the water 
cyde; the regeneration of earth after it has been dead; the periodic and 
orderly movement of the heavenly bodies; the alternation of night and day 
so that ye may rest during the night and seek sustenance during the day, the six 
stages of development of fetus in mother’s womb; and a host of other 
natural phenomena. Indeed, an oft-repeated refrain in the Qur’an is in 
this (sometimes in these) are signs for those who reflect.

Let us trace the arrival of one analogy in the Islamic tradition. One of 
the metaphors employed by Cicero goes back to the Cleanthes and 
Chiysippus of the old Stoa. They argued that the design in the universe 
can be compared to the design apparent in a house. This argument is 
based on aesthetics. Cleanthes contended that when someone comes into a 
well arranged and regulated house, he cannot suppose that the order in 
the house came about without a cause, hence with far more reason, the 
motion and order of the world, winch over an infinite past time have never 

played false, must convince every observer that nature is directed by a 

mind. This analogy was also used by Chiysippus who compared the 
beauty of the heavenly bodies and the great magnitude of the oceans and 

lands to a giant and beautiful house, thereby inferring that the world must 

have been constructed by the immortal gods as a “domicile for 81 82
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themselves"” Philo, too, mentions the analogy, crediting it to “those whose 

philosophy is reputed to be the best”, the Stoics, who maintained: “Should 

a man see a carefully built house...he will get a notion of the craftsman... 

just so, anyone entering, as it were, the great house of the world...and 

beholding the heavens...planets, stars...which move rhythmically,

harmoniously, and for the benefit of the whole,...beholding as well the 

[arrangement and variety of] earth, water, air, and fruits, will surely 

condude that these [things]" are the works of “a creator, God. ”

This analogy was to reappear in the Islamic intellectual tradition, 

perhaps through the route of translation. The earliest example is in an 

Arabic work, attributed to al-Jafri? which has been referred to by various 

titles all of which contain the term Reflection. An extant version is entitled, 

The Book of Proofs and Reflections regarding Creation and Divine Governance. 

In its Arabic construction, the argument attempts to show that the universe 

not only has an intelligent cause on the grounds that it shows a remarkably 

unified design but also that a single creator must be behind this design who 

made it and who provides for it The argument further states that the 

planning (tajtfir), governance (tadifr) and order apparent in the universe 

must come from one single creator who fitted the parts together and 

arranged them. Note, the terms here have been transformed from the 

Greek philosophical tradition to the Qur’anic usage; Taqdir and Tadbir are 

oft-repeated terms used in the Qur’an in reference to the creation of the 

universe and its maintenance by one single God.

Another example that can be traced from Socrates to al-Jahi? is, 

interestingly, the argument which is also used in the Qur’an. Socrates had 

insisted that the alternation of night and day has been made for man’s 

proper function: “...gods provided [man] with a most beauteous time for 
resting."16 The Spokesman for the Stoics in Cicero’s De Natura Deorum 

counts “the alternation of day and night which afford a time for acting and 

another time for resting among the gifts of divine providence.” Atfdfr aZ- 

daZa’iZ repeats this theme: “The rising of the sun permits men to busy 

themselves in their affairs” and its setting furnishes them with the

83. /Yoo/i, p. 220, n. 15.
84. /Voo/j, p. 220, n. 46.
85. M al-Dala’il wa'Uhbar 'ald'l-Khalq wa’l-Tadbir (1928), al-Jafriz, Aleppo;

also found in Aya Sofia, MS. 4836/2, described by Gibb (1948), “The 
Argument from Design,” in Igwoce Goldziher Memorial Volume, vol. 1, 
Budapest.

86. Xenophon, Memorabilia, IV, 3.

opportunity of “repose for the recovery of their bodies,” and indeed in 

forcing them, when necessary, to rest; for human greed is so great that 

“many would never rest except for...the darkness of...night.” Note, once 

again, the resemblance with the Qur’anic theme of the alternation of night 

and day which the Qur’an presents as one of the proofs of Divine Design: 

Behold! in the creation of the heavens and the earth, in the alternation of night and 

day, in the sailing of the ships through the ocean for the profit of mankind; in the 

rain which God sends down from the skies, and the life which He gives therewith to 

an earth that was dead; in the beasts of all kinds that He scatters through the earth; 

in the change of the winds and the clouds which they trail like their slaves between 

the sky and the earth; indeed [in all of these] are signs for people who are wise. 

Muslim scientists were not innocent of these facts. Just one source, our 

Kitab al-Dald'il, accumulates hundreds of details from plant biology, 

zoology, human physiology and psychology in support of its argument 

from Design. Some examples are: the human eye, providentially protected 

by eyelids, lashes and eyebrows; the digestive and excretory functions; 

man’s erect posture; the willingness of animals such as the ox, the horse, 

the dog, the ass, the camel and the elephant to submit to man, although 

they are stronger than he—all of these are mentioned in detail in this early 

source and they become much more refined in later sources such as The 

IWffl m God’s Creation (al-Hikmah fi Makhluqat Allah), a book attributed to 

al-Ghazali.

One can continue to quote examples of teleological arguments from this 

tradition ad infinitum. Suffice it to say that the Islamic intellectual tradition 

was not only aware of the need for formulating the argument for Design 

independent of the ontological premises which were at the heart of Islamic 

faith, but it also carried it out to its ultimate limits with increasing 

refinement. One can trace this thread from Muhasbi (d. 243/857), who has 

a teleological argument for the unity of the cause of the universe, to Qasim 

b. Ibrahim (160-246/785-860) for whom the “imprints” of perfect wisdom 
and the “signs” of good governance manifest in the universe prove that a 

wise and good deity must be responsible. In addition, there are the 

arguments that range from the “wondrous wisdom exhibited in the 

universe”, which al-Maturidi (d. 333/944) was to use in his aZ-7awA£d,

87. Q. 2:164.
88. Al-Maturidi’s Kitab al-Tawhid has been reprinted from Beirut (1970),

cited in Proofs, p. 260.
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89
to the arguments of Ikhwan al-§afa’, the Brethren of Purity, who offer a 
teleological argument for the existence of God in which the very structure 
of planets and stars supplies the evidence of Design. In this scheme of 
things, the universe is considered as a single unit, “as a city is one, or as an 
animal is one, or as man is one," the Ikhwan noted in their Rasd'il. For 

Ikhwan, the creation of the universe proceeds in the following manner:

1. Creator—who is one, simple, eternal, permanent.

2. Intellect fa^)-which is of two lands: innate and 
acquired.

5. Soul (w/s)-which is of three kinds: vegetative, 
animal and reasonable.

Nasr also notes that the “chain of being described by the Ikhwan 

possesses a temporal aspect which has led certain scholars to the view that 

the authors of the Rasd'il believed in the modem theory of evolution.” In 
a footnote, Nasr mentions Dieterici as one such proponent of evolution 
who saw the Brethren as Darwin’s precursor and states that in 1933, De 
Boer had already correctly refuted this thesis of Dieterici. Nasr has also 
clarified that according to the Rasd'U, all changes on earth occur as acts of 
the Universal Soul and not by an independent agent acting within bodies 
here on earth. Secondly, Ikhwan construe this world as a shadow of another 
world that is more real than it, and the “idea” of everything in this world 
actually exists in the other, so that there is no question of the species 
changing into another, because the “idea” of each species is a form which is 
beyond change and decay. The Ikwan had said:

4. Mailer (hya&’)-which is of four kinds: matter of 
artifacts, physical matter, universal matter, and 
original matter.

5. Nature flrfty-whidi is of five kinds: celestial 
nature and the four elemental natures.

6. Body 6t»)—which has six directions: above, 
below, front, back, left and right

7. The sphere—which has its seven planets.

& The dements—which have eight qualities, these 
being in reality the four quantities combined two 
by two: Earth—cold and dry; Water—cold and wet; 
Air—warm and wet; Fire—warm and dry.

Beings of this world—which are the mineral, gplant, 
and animal kingdoms, each having three parts.

89. For the identity of the group of scholars from Basra who are commonly
known as lUun al-Safi’, the Brethem of Purity, see Nasr, Seyyed 
Hossein (1992), An Introduction to Islamic Cosmological Doctrines, State 
University of New York Press, Albany, pp. 25-74; this work first 
appeared in 1964, published by the Belknap Press of the Harvard 
University has, Cambridge.

90. Cited from Proofs, p. 226.
91 Nasr (1992), p. 52. Nasr notes the elegance inherent in this table of 

generation: “The first four numbers are simple, universal beings—the 
numbers 1 to 4 already containing in themselves all numbers, since 1 
+ 2 + 3 + 4 = 10—while the other beings are compound.” He points 
out that it is from this point of view that the Ikhwan divided the

The species and genus are definite and preserved. 
Their forms are in matter. But the individuals are in 
perpetual flow; they are neither definite nor preserved. 
Die reason for the conservation of forms, genus and species in 
matter is fixity of their celestial cause because their efficient 
cause is the Universal Soul of the spheres instead of the 
change and continuous flux of individuals which is due 
to the variability of their cause.

Nasr mentions that there exist certain similarities between the doctrines 
held by the Ikhwan and modem theories of evolution. For example, both 
believe that the time of existence of terrestrial plants precedes that of 
animals, minerals precede the plants, and organisms adapt to their 
environment but he asserts that the conception of Ikhwan was teleological: 
Everything existed for a purpose, the final purpose of the cosmos being the 
return of multiplicity to Unity. He also makes the distinction between 
modem ideas and those of Ikhwan by stating: “In the deepest sense, what 
separates all these ideas of the Ikhwan from their modem counterparts is

hierarchy of Being into the four-fold division of God, Universal 
Intellect, Universal Soul and hyle.

92. Nasr (1992), p. 71: Der Darwinismuseim X und XI Jahrhundert (Leipzig,
1878).

93. Tj. de Boer (1933), History of Philosophy in Islam, London, p. 91, cited
from Nasr (1992), p. 71, n. 97. : i * <

94. Nasr (1992), p. 71 and passim.
& See Nasr (1992), p. 72, wherein the text has been quoted from Carra de 

Vaux, Les Pensevn de I’lslam IV, 107, emphasis added by Nasr.
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that for the Ikhwan the hands of God were not cut off from creation after 
. .96

the beginning of the world—as is the case with the deists.”
But let us note that the position of the Ikhwan is rather marginal in 

Islamic thought. Most modem scholars tend to agree that they were 
Isma'ilis. Al-Ghazali, who himself was to put together a simple teleological 
argument along with the argument from creation, refuted their ideas. A 
similar case was made by T. I. Rainow concerning al-Biruni. He stated that 
in “Alberuni’s fine and substantial work entitled India, which is devoted to
the history of all fields of Hindu thought, one may find the whole theory of 
Darwinism already expounded more than eight hundred years before the 

publication of the theory of natural selection.” Professor Jan Z. 
Wilczynski, of the Lebanese State University refuted this claim in his “On 
the Presumed Darwinism of Alberuni Eight Hundred Years before 
Darwin"." I . HS ., .

Al-Biruni also used this medieval scheme in which human beings are 
perceived in relation to their position within the universe. The “migration” 
mentioned by al-Biruni, however, once again signifies the gradation of 
being in the Universe which according to him and most of his 
contemporaries, is a hierarchy in which each creature occupies a position in 
the ontological scale in conformity with its own nature. The mineral 
kingdom forms the base of support for the plants and animals. Al-Biruni 
also accepts the analogy of microcosm and macrocosm, which is closely 
related to the concept of Chain of Being.

Ibn Hazm (384-456/994-1064) was to add biological and botanical data 
to the astronomical data of the Ikhwan along with an argument from

planes is “sufficient to conclude not only that the universe has a maker, but 

that it has a single maker.”
Ibis appeal to the inborn faculty and intellect of human beings is 

central to the Islamic intellectual tradition. Al-Ghazali employs it in his 
characteristic lucid style: he begins by quoting the teleological verses from 
(he Qur’an (2:164), and then declares that no one “possessing the least 
intelligence who reflects upon these verses, who gazes upon the wonders of 
God's creation on earth and in the heavens, who gazes upon the marvelous 
formation of animals and plants,” can doubt that “the well adapted 
arrangement” must depend on a “maker who governs...and adapts it.” 
Al-Ghazali also wrote a separate book, al-Hikmah fi Makhluqat Allah (Wisdom 
in the Creation of Allah), in which he points out to the wisdom and design 
inherent in the sky, earth, sun, moon, oceans, water, air, fire, man as well 
as birds, bees, fish and minerals. He mentions mosquitoes, flies and pearls. 
In his Jawahir al-Qur'an (The Jewels of the Qur'an), in the chapter 
“Secrets of the Sura of the Opening, and how it comprises eighth of the ten 
valuables of the Qur’an”, he had already pointed out a remarkable fact 
about the spiders:

Look at the spider, how God has created its limbs and 
has taught it the device of weaving, and how He has 
taught it the tricks of hunting without two wings, for 
He has created for it sticky saliva by which it attaches 
itself to a comer, lying in wait for the passing of a 
mosquito. [When the mosquito passes close by], it 
throws itself onto the mosquito, catches it, shackles it 
with its threads, made from its saliva, and thus disables

aesthetics that would build on the functionality of the argument. Thus he 
admires the skill by which the limbs of the human body fit together and the 
texture of the palm tree fiber, which is woven so skillfully that it seems to 
be worked on a loom. But the important point to note is that Ibn Hazm’s 
final appeal is to the intellect: it is in the human intellect that it must be 
undoubtedly known that the celestial and terrestrial regions must have 
come about by the “deliberation of a maker” who “exercises choice and 
invention” and the evidence from both the macrocosmic and microcosmic

it from escaping until it eats it or puts it in store. Look 
at the spider’s method of weaving its abode, how God
has guided it in its weaving according to the 
geometrical proportions in the order of its warp and 
woof.

One of the most interesting examples cited by al-Ghazali is that of the 
bees. "Look at the bee and the innumerable wonders of its gathering 

honey," he wrote,

96. Nasr (1992), p. 74.
97. T. I. Rainow (1943), Witiajt Uczenyje Usbedstana (IX-XIIbb) [The Great

Scholars of Uzbekistan (IXth to Xlth centuries)], Edition Ousphan, 
Tashkent, p. 62.

98. Isis, vol. 50 (1959), pp. 459-66.

99; Ibid.
100. 4l-Risd/a al-Qudsnya, tr. A. Tibawi (1965), as AZ-G/mzaZi’s Tract on 

Dogmatic Theology, Curzon, London.
101. Al-Ghazali, JSldb Jawahir al-Qurdn, ed. and tr. by Muhammad Abul 

Quasem (1983), as 77k Jewels of the Qur'an, [henceforth Jawd/iir], Kegan 
Paul International, London, p. 68; translation emended.
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and [at its producing] beeswax. We should like to make 
you aware of the geometiy of its hive. It is built on the 
figure of a hexagon so that the space [in the hive] may 
not be insufficient for all the bees who crowd in one 
place in great numbers. If hives were circular, there
would remain outside the hives an empty space since 
circles do not pack contiguously. Likewise are all other
shapes. As to squares, though they do pack 
contiguously, but the shape of the bee is inclined to 
roundness and so inside the hive there would remain
empty comers as in a circular shape there would be 
empty comers outside. Thus none of the figures other 
than a hexagon approaches the circular figure [of the 
bee] in contiguity, and this is known by geometrical 
proof. Consider, then, how God has guided the bee to 
the characteristic of this figure.

Let us note that all varieties of bees all over the world have been 
constructing hexagonal beehives whose apex angle is always 70.529°.

Ibn Rushd also derives two simplified arguments from the Qur’an: a 
cosmological argument concluding that some entity must be responsible 
for the occurrence of events in the world and a teleological argument in the
following manner: The functionality exhibited throughout the universe 
cannot conceivably be due to “chance"; it must “perforce” be the doing of 

104
an “agent" who intends and wills it]

Science, Technology and Society

Let us condude this chapter with a brief mention of yet another aspect of 
the Islam and sdence nexus that can still be “experienced”, at least to some 
extent Walking through the winding streets of Fez, one sees old houses 
which provide the outer “dothing” of a nourishing and nurturing inner

102 Jau^ir, p. 68-9, translation emended.
103. Note that the hexagonal structure is the most optimal structure for it is 

capable of holding the maximum amount of honey, using the 
minimum amount of beeswax. By solving the optimality problem for a 
hexagonal pyramid, we find out that in order to achieve the maximum 
capacity for the minimum surface area (and hence the minimum 
amount of beeswax), the apex angle of the individual cells would have 
to be exactly 70.529°. For further details of this interesting example, 
see ANALYS, "Chance or Intelligent Design” in Islamic Thought and 
Scientific Creativity, vol. 2,1991, pp. 73-7.

104. M. Mueller (cd., 1859), W al-Kashf Munich, pp. 27-8, quoted from 
Proofs, p. 229.

space for families; these winding streets were planned hundreds of years 
ago in a manner that was typically Islamic. They were planned to exclude 
the external world from the privacy of the home. Closed and windowless to 
the outer world, the walls of these houses protect an open courtyard from 
where the dwelling places inside receive their light and air. The streets are 
circular because these concentric circles are etched around a center, which 
is not only the center of the material world thus constructed, but also the 
spiritual center of the community: the Jam? mosque. These streets and the 
side streets that come out from the center, like the spokes on a wheel, 
provide maximum access to the mosque as well as to the commercial 
activity yet do not allow the outside world to impose into the privacy of the 
homes. And when the call to prayer is chanted from the high minaret of the 
mosque, all have easy access to the mosque where the space transforms 
from its silence into a chanting remembrance, that renews the nexus 
between God and those who respond to his urgent invitation.

The traditional Islamic cities such as Fez, Isfahan and Damascus fully 
utilized technologies but these technologies were based on the same 
principles that had guided the Islamic tradition; hence there was no 
incongruity in their development. Now they are coming under increasing 
dangers of various kinds due to the intrusion of modem technological 
advances that have no regard for the sacred dimension of these cities or for 
the living space that they enclose. But in spite of these rude intrusions, 
these cities still present a living testimony to the integral nexus that existed 
between all things in the traditional Islamic society. The sciences, the arts 
and the crafts that utilized Islamic science and technology, the open spaces 
in the cities and in the mosques, the covered bazaars and the guilds—all of 
these varied aspects of the Islamic civilization functioned in relation to each 
other as well as in relation to a center. In the microcosm, this centrality is 
the human heart; in the outer world, it is the sacred city of Makkah, or 
more precisely the Ka'ba in Makkah, toward which all Muslims turn while 
praying. “This act of orientation has a profound significance. It represents 
an awareness that there is a right direction—the ‘Straight Path’ mentioned 
in every unit of the ritual prayer—and that every other direction leads away 
from the goal of human life. At the same time, this act of turning towards 
the Center, both within and without, is an act of integration in accordance 

with the basic Islamic principle of unity ;”

105. Eaton, Charles Le Gai (2000), God: Reflections on Islam, ABC
International Group, Inc, Chicago, pp. 55-6.
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This concentric pattern, together with the urban planning which was 
involved in the construction and maintenance of these cities, is inextricably 
linked to an aesthetic sensibility that visualizes space as a sacred dimension 
of existence, stretching out to the heavens. The circular streets—which 
appear like cul-de-sacs but lead to an intricate pattern of life—are living 
reminders of the importance of privacy that Islam cherished in all matters 
of individual life. The market place in these old cities is not merely an 
impersonal space where faceless traders and equally anonymous customers 
exchange money and goods; rather these are warm places where 
relationships are established, news and pleasantries are exchanged, goods 
are bought and sold and when, in the middle of a bargain, the call to 
prayer is heard, both the seller and the buyer go together to the mosque, 
where they stand shoulder to shoulder, facing the same direction. Likewise, 
goods sold and bought are also the product of craftsmen who work nearby 
and whose art is not merely for decoration—though it serves that purpose 
as well—but for daily use. Whether it is carpets, utensils or clothing with 
intricate designs and motifs, they were all living expressions of a tradition 
that are part of daily life. These ancient cities still support artisans as well 
as guilds. Islamic arts and crafts, which employ a number of traditional 
scientific and technological tools, provide yet another dimension of the 
nexus that existed between the scientific tradition and the aesthetic and 
spiritual dimensions of Islam. A feature still existent in these cities is the 
presence of various bazars (aswdg) known by the artistic or the commercial 
activity associated with a particular trade, such as the weavers, dyers, metal 
workers or glass blowers. These oswdq, where masters train their 
apprentices and pass on their arts to successive generations, still stand in 
remembrance of the dose links that existed between Islamic spirituality 

and the sdences and the crafts it inspired.
The sense of transcendent implies the consciousness of an inner human 

desire to transcend the limitations of the earthly state. Whether it is in the 
sdences or the arts and crafts, this yearning expresses itself in countless 

ways which involve the search for the true principles of the natural world as 
much as it involves the expression of beauty and harmony, may that be in 
sdences or the arts. Within the traditional civilization of Islam, these 
expressions are fused together through certain principles that provide 
internal avenues and links to a tapestry of various branches of science, arts 
and crafts. Even a glance at an astrolabe—the most versatile instrument of 
the Islamic astronomical tradition—is enough to realize these inner

connections, which express themselves in the instruments engravings and 

its fine metal work.
The striking characteristics of mathematical patterns in Islamic art and 

architecture are an obvious example of the nexus between qualitative 
mathematics and Islamic spirituality. This “mathematical nature of Islamic 
art and architecture does not derive from external historical influences^ 
Greek or otherwise. It derives from the Qur’an whose own mathematical 
structure is bewildering and reveals an amazing rapjgort between Islamic 
intellectual and spiritual concerns and mathematics.” A building such as 
the Great Mosque of Cdrdoba, one of the finest expressions of Islamic 
architecture, still provides a glimpse of these inner connections. Though 
this mosque now stands in isolation from its historical environ that once 
housed almost eighty thousand shops and artisan workshops, and although 
there is no sign of the public baths and inns or of the multitudes of citizens, 
merchants and mules passing over the bridge on the Guadalquiver (the 
Great River, al-wad al-Kabir) into the center of the city, one can still see 
numerous connections between Islamic spirituality, sciences and practical 
arts in this structure. However, one has to use one’s imagination because 
even the interior of this monumental mosque is not what it used to be; the 
presence of a “dark church structure that was built between the 
Renaissance and Baroque periods, and arbitrarily placed at the center of 
the light forest of pillars like a giant black spider”106 107 makes it extremely 

difficult to dearly distinguish the features of the mosque which looked like 
a broad grove of palm trees. The mosque also stands today without the 
fabulous royal city, Madihot al-zahra, which once provided the backdrop to 
die city or the famous library of al-Hakam II, with its 400,000 volumes, 
many of them containing annotations about their authors in his own hand. 
It is also devoid of the traditional courtyard with fountains for washing the 

lace, hands and feet for the ritual purification before prayers. But some 
things still remain and among them are the prayer niche and the 
marvelous array of columns and arches with their hypnotic symmetry. “The 
pillars are linked by horseshoe-shaped arches immediately above the 

abaci...the upper arches are heavier than the lower ones and the abutments 
of both increase in size with the height of the pillars. This feature, too, is

106. Nasr, Seyyed Hossein (1987), Islamic Art and Spirituality, State University
Press of New York, Albany, p. 47.

107. Burchardt, Titus (1999), Moorish Culture in Spain, tr. by Alisa Jaffa and 
William Stoddart, Fons Vitae, Louisville, pp. 9-10.
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reminiscent of palm branches—and the whole, contrary to the classical 
European conception of architecture, rests on comparatively slender 
columns. Yet the effect of the vaulting is in no way oppressive; the arches 
appear to be suspended like so many rainbows in the sky.”

Harmoniously embedded in the seven-sided prayer niche of the 
Cdrdoba Mosque are many features of various Islamic sciences, arts, 
architectural motifs and a peculiar Islamic usage of colors and forms. This 
blend creates a unique space inside the niche—where the word of God was 
once recited—a space that evokes the feeling of awe and reminds one of 
the mysterious "niche of light" passage in the celebrated “Light Verse” of 
the Qur’an (24:35); The fluted shell-like vault, designed to create

CHAPTER FIVE

Withering of the Tradition

extraordinary acoustics for the transmission of the recitation of the Qur’an 
to the far comers of the mosque, and the horseshoe shaped arch that seems 
to breathe “as if expanding with a surfeit of inner beatitude, while the 
rectangular frame enclosing it acts as a counterbalance. The radiating 
energy and the perfect stillness from an unsurpassable equilibrium.”

It is no wonder that this extraordinary mosque has remained, up to our 
own times, one of the enduring sources of inspiration and reflection on 
that period of Islamic civilization that had nurtured a scientific tradition 
which seamlessly blended its various connections with the metaphysical 
sources of Islam. Seen in its totality, Islamic scientific tradition is not only 
rooted in the metaphysical truths of Islam, it is also integrally linked to 
Islamic art, Arabic language and literature and all other expressions of 
human creativity that emerged within Islamic civilization. It is this integral 
aspect of the nexus between Islam and the science it inspired that was to be 
lost through the implantation of modem Western science in the Muslim 
world. But before modem science could come into existence, a large body 
of Islamic tradition had to be transmitted to Europe. This process of 
transmission, and the subsequent transformation of this material forms 
another link in the emergence of a new Islam and science discourse and is 
explored in chapter 6. The next chapter is, however, devoted to an 
examination of a question that has vexed several generations of historians: 
the withering of Islamic scientific tradition.

The withering of the Islamic scientific tradition presents many unresolved 
and enigmatic challenges to historians of science. Why did the Islamic 
scientific tradition suffer such a fatal collapse after centuries of sustained 
flowering? Why did it die? How and when? In a narrow sense, these 
questions belong to the discipline of history of science and not to the 
present work but because the relationship between Islam and science was 
fundamentally altered by the decline of the Islamic scientific tradition, we 
cannot ignore this phase of history without seriously compromising the 
integrity of our inquiry, especially its historical dynamics. Hence, it is 
imperative that we explore this question, at least to the extent necessary for 
understanding its impact on the relationship between Islam and science.

But even that small subset of the bigger question cannot be adequately 
answered without first understanding the nature of the question itself. To 
be sure, this question has been asked numerous times by historians of 
science and it is one question that is bound to arise in every discussion 
Ming with the Islamic scientific tradition. But there are many different 
perspectives in which this question can be and has been asked. One 
particularly telling formulation of the question of decline runs like this: 
Why did Muslim scientists not produce “the scientific revolution”? This is 
revealing because in the very formulation of the question, a benchmark has 
been used against which a prior tradition is being judged. But even in 
formulations where this benchmark is not so obvious, it always remains just 
below the surface. Perhaps it is not avoidable. Perhaps it is even natural. 
But it is also important to direct the inquiry without this ubiquitous criteria 
and formulate the question within its own parameters. Furthermore, this 
peculiar formulation (the “why-not question”) has also been applied to 
other scientific traditions, such as the Chinese, and it would be beneficial to 

draw upon those resources to the extent possible and useful. Asked in this

•ft?

108. Burchardt (1999), p. 11.
109. Ibid.

I. See Needham, Joseph (1954—), Science and Civilization in China, 1 vols. 
Cambridge University Press, Cambridge and its critique by Sivin, 
Nathan (1982), “Why the Scientific Revolution did not take place in 
China—or didn’t it?”, text of Edward H. Hume Lecture, presented at 
Yale University in 1982 and first published in Chinese Science (1982), 
vol. 5, pp. 45-66; reprinted in Mendelsohn, Everett (1984),
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broader sense, the “why-not question” may provide certain common 
denominators which may be helpful to understand a related question: Why 
did the Scientific Revolution occur where it occurred and why did it take 
place at the time when it did? Such inquiries would, by necessity, judge all 
other scientific traditions in reference to the European Scientific 
Revolution; nevertheless, there are some gains to be made from these 
explorations.

In the case of the Islamic scientific tradition, such an inquiry seems 
unavoidable because the origins of modem science are integrally bound 
with the Islamic scientific tradition temporally as well as through the 
scientific data and theories which came from the Islamic scientific tradition
to the European scientific enterprise during its formative period. However, 
for the purpose of this chapter, we will have to restrict the parameters of 
our inquiry in deference to the main subject of this work. A useful point of 
departure is the formulation of question.

Formulating the Question

There can be no two opinions about the fact that the Islamic scientific 
tradition withered and eventually died, at least in a practical sense, even 
though some remnants can still be found, especially of the Islamic medical 
tradition which is still a living tradition in some parts of the Muslim world, 
notably in the Indian subcontinent. Therefore, the first task that can 
establish our inquiry within a framework is to assign a date to the 
occurrence of the decline of the Islamic scientific tradition. But as soon as 
we attempt to do this, we run into difficulties that arise both from the 
conceptual framework of the question as well as from the paucity of 
resources.2

Withering of the Tradition

Conceptually, what do we mean by the withering, decline or death of a 

tradition? Obviously, it could not have been a sudden event that happened 
on the fourth day of the fifth month of a particular year. Hence, we should 

be searching for a period of time, rather than a particular date. But even in 
this case, we must ask: Will this period of time, which we hope to find, be 
universally applicable to all branches of the Islamic scientific tradition ai 
atu and in all regions of the Muslim world? After all, we are dealing with a 
tradition that lasted longer than the Greek or the Latin medieval or, even 
the modem science, as George Sarton once remarked, and that was spread 
over a very large geographical region. A third related question is: Did the 
tradition come to a cul-de-sac where it died a slow and agonizing death 
over a “period of time” or were there attempts to cure the malady? If yes, 
where were these attempts made, by whom, and did they produce any 
results?

In addition, we must also ask a few other related questions: Was the 
withering of the Islamic scientific tradition an isolated phenomenon or was 
it part of a general decline of the intellectual tradition to which it 
belonged? If it was part of a larger process of decline, then how did this 
larger process start and at what stage of its decay did it affect the scientific 
tradition? Where and when did it begin? Why? What were the social, 
political and economic circumstances that were responsible for this general 
intellectual dedine, which must have spread to a large geographical region 
with tremendous force? Were there any early signs and corrective measures?

We cannot do justice to these questions without the discovery, 
annotation and publication of a large number of manuscripts pertaining to 
die social, economic andi political situation of the period of decline. Nor

Transjonnalion and Tradition in lAe Sciences, Cambridge University Press, 
Cambridge, pp. 531-54. AU references are to this latter reprint.

2. In order to understand the magnitude of the untapped resources on 
Islam, one has only to look at the bio-bibliographies of Carl 
Brockelmann, Geschichie der Arabtschen LitUratur, and Fuat Sezgin, 
GoducAlv </« AroHscAftt ScAr^ftow (see full citation in the 
bibliography), which, however, only give a partial listing of the library
holdings. There exist numerous other libraries whose manuscript 
holdings have not even been catalogued. Then there are private 
libraries and the possibility of still finding those works which have been 
listed in classical catalogues such as the FiArirf of Ibn al-Nadim and the 
Kashf al-Zunun of Hajji Khalifa (Kashf al-Zunun ‘an Asdmi'l-Kutub wa'l- 
Frnim (1945-47), Istanbul). In addition, there is a need to study the 
works of individual scholars in their totality—a task that has been

made somewhat easier by the appearance of specialized catalogues 
dealing with the works of a single scholar. For example, the 
bibliography of Ibn 'Arabi by O. Yahya (1964), Historie et classification de 
I'oeuvre d’Ibn ‘Arabi, Pubheations de lTnstitute Franqais de Damas, 
Damascus; of al-Asha'ri by R. J. McCarthy (1953), “The Theology of al- 
Ash'ari” in Bibliographical Notes, Beirut, pp. xvii-xxii; of al-Jaln? by Ch. 
Pellat (1953), Lt Milieu Basrien et la formation de Gahiz, Paris; of Ibn 
Qutaiba by G. Lecomte (1965), Ibn Qulaiba, Vhomme, son oeuvres et ides, 
Publications de lTnstitute Franqais de Damas, and of Ibn ‘Aqil by 
George Makdisi (1963), “Essai bibhographique sur 1* oeuvre d’Ibn Aqll” 
in Ibn ‘Aqil et la resurgence de ITslam traditionaliste au XI siecle, 
Publications de lTnstitute Franqais de Damas, Damascus, pp. 509-21.

1 Sarton, George (1931-48), In/rodurtuxn to the History of Science, 3 vols., 
published for the Carnegie Institute of Washington by The Williams & 
Willing Company, Baltimore, vol. ii, part 1, p. 1.
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can we begin to formulate any theory of dedine in the absence of a 
rigorously documented history of the Islamic saentific tradition. But such 
studies have to wait for the cataloguing, documentation and eventual 
publication of source material upon which they must be based. In order to 
get a glimpse of the enormity of the task, let us mention just one work, 
Kitab al-Funiin of Ibn ‘Aqil, which is preserved in the Bibliothdque 
Nationale in a manuscript (Fonds arabe, no. 787) of 267 folios, about 800 
printed pages.4 This work was written in approximately four months and 

according to a conservative estimate, Ibn ‘Aqil is said to have written two 
hundred other works of the same type, amounting to one hundred and 
eighty thousand pages in which he gives lists of works of other scholars as 
well as details of scholarly discussions which took place in Baghdad in his 
own presence and in which he himself took part And yet, this is only one 
example of a single author from so many who remain unknown. 
Considering all of this, the following formulations have to remain tentative. 
With this caveat in place, let us first attempt to explore the question of 
dating the phenomenon of dedine.

7. This has been cogently formulated by A. I. Sabra in his previously cited 
paper, “The Appropriation and Subsequent Naturalization of Greek 
Science in Medieval Islam: A Preliminary Statement” first published in 
1987 and reprinted in his previously cited collection of articles Optics, 
Astronomy and Logic: Studies m Arabic Science and Philosophy in 1994.

8-Sabra (1994), p. 230.

The When Question

The existing literature on dating the phenomenon is of little help. Various 
scholars mention different centuries—not years or decades—as the period 
of dedine. At least one view even suggests that there was, in fact, no such 
thing as the dedine of the Islamic scientific tradition because no such 
tradition ever existed. The proponents of this view argue that it was merely 
a question of “hosting” the Greek tradition in the Muslim world for three 
centuries during which it failed to take roots in the Islamic polity because of 
a fierce opposition from the religious scholars and then it was finally 
transferred to Europe-its rightful heir—where it prospered and bloomed 
into what we now know as the modem science. A slight variant of this 
extreme view is the “marginality thesis" which limits the practice of natural 
sdences in the Islamic civilization to a small group of scientists who had no 
emotional, spiritual and cultural ties with the main body of Islam and whoIll

practiced their science in isolation from the rest of cultural and religious 
currents.7 While Sabra has attempted to show “the falsity of the marginality 

thesis...by offering a description of an alternative picture—one which 
shows the connections with cultural factors and forces, thereby explaining 
(or proposing to explain) not only the external career of science and 
philosophy in Islam, but at least some of their inherent characteristics, 
possibilities and limitations”, his refutation remains limited to a “few 
general remarks”. But a more serious problem with this refutation is its 
acceptance of the “two-track thesis” which is the cornerstone of the 
marginality thesis which he tries to refute. This “two-track thesis” views the 
Islamic scientific tradition in opposition to—or at least in competition 
with-what it calls the Islamic religious sciences. In the previous chapter, we 
have shown numerous internal links between all branches of knowledge in 
Islam as well as the process through which an integrated and holistic theory 
of knowledge had emerged from the twin sources of revelation and the 
tradition of the Prophet of Islam, line, formulations such as the “sciences 
of the ancients” fulum al-awcfl) do occur in the body of Islamic texts and 
there are documented cases of a fierce and sustained attack against certain 
subjects such as astrology, but this diverse material has to be seen in its 
proper context and from within the matrix of the tradition that gave birth 
to these debates. Seen from within the perspective of the monocentric 
tradition of Islam, based as it is on the concept of Unity of God {taw hid), 
that body of literature which came into the Islamic intellectual tradition 
from non-lslamic sources could not have been received without critical 
appraisal and sorting. All living traditions do this. There is nothing special 
about the Islamic tradition in this respect. The problem arises when one 
construes the arrival of the new sciences into the framework of the existing 
tradition as if it was en masse arrival, like some kind of gatecrashing which 
met severe opposition from the upholders of traditional Islam. The 
historical facts tell a different story.

The translation movement was not a minor or isolated activity, rather, it 
was a massive process that stretched over three centuries and that was 

actively pursued by the most influential and wealthy members of the

1 This example has been cited by George Makdisi (1981), “Hanbalite Islam” 
in Studies on Islam, translated and edited by Merlin L. Swartz, Oxford 
University Press, New York, p. 218.

5. Ibid.
6. Ibn ‘Aqil's M al-Funiin has been published as The Notebooks of Ibn ‘Aqil:

ISldb al-Funun, Arabic text, edited with Introduction and Critical Notes 
by Makidisi, G. (1970-71), Recherches, ILOB, vols. 44-45, Beirut.
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society. It was a movement that attracted a large number of people of 
diverse temperaments and racial and intellectual composition. It was also a 
process that brought material into the Islamic intellectual tradition from at 
least three major traditions. And, finally, it was a process that met with 
several levels of transformations—from instant linguistic to more 
fundamental and substantial transformation of the content and 
metaphysical underpinnings; this latter process was also not a one-act play 
but a long and constant process that was often repeated several times in the 
course of history by various scientists and scholars, as we have shown in the 
previous chapter. Hence to construe the Islam and science relationship as a 
case of Islamic orthodoxy versus a small group of scholars and scientists 
enamored by Greek science, as Goldziher did in his previously mentioned 
1916 paper,9 is to distort the historical data. Furthermore, as George 
Makdisi has shown, the phrase “Islamic orthodoxy" is a highly problematic 

term:

11. Sarton (1931-48), op. at., vol. 2, part 1, pp. 1-2.
12. There exist many schemes connected with this idea of a Golden Age with

different periods of Islamic history being mentioned. See, for example, 
such classifications in Hodgson, Marshall G. S. (1974), Venture of 
Islam, 3 vols. University of Chicago Press, Chicago; Lapidus, Ira M. 
(1988), A History of Islamic Societies, Cambridge University Press, 
Cambridge; Lewis, Bernard (ed.,1976), Islam and the Arab World, 
Knopf, New York

The use of the term “orthodoxy" implies the possibility 
of distinguishing between what is true and what is false. 
This term implies the existence of an absolute norm as 
well as an authority which has the power to 
excommunicate those whose doctrines are found to be 
false or heretical. Such an authority exists in 
Christianity, in its councils and synods. It does not exist 
in Islam.

Returning to the question of dating, it seems logical to ask the question 
in a much broader conceptual framework and in terms of setting the 
timeframe for dedine in individual branches of science and in various 
regions of the Muslim world. This approach promises richer rewards 
because of the very nature of the Islamic scientific tradition and its 
relationship with the general intellectual makeup of the Islamic civilization. 
By applying a general conceptual framework to the question, we can 
reformulate the question of dedine of the scientific tradition as a subset of 
a much broader dedine and by careful investigations into each branch of 
natural sdence we can arrive at a more comprehensive understanding of 
the growth and decay within that branch. Furthermore, it is important to 
refrain from hasty conditions. Such familiar categorizations as the 
“Golden Age of Islamic Sdence” are devoid of real content and have no

9. Goldziher (1916), op. til.
10. Makdisi (1981), p. 251.

correspondence to the actual historical reality. These catch phrases merely 

reflect an inexactness that distorts historical situations and cultivates 
stereotypes. For instance, up until the first half of the twentieth century, the 
Western historians of Islamic intellectual tradition had “established” that
the golden age of Islamic scientific tradition lies in the ninth-tenth 
centuries after which it was said to have declined. In his monumental work,

Introduction to the History of Science, George Sarton sets the eleventh 
century as the end of the vigor of the Islamic scientific tradition, with the 
twelfth century, and to a lesser extent the thirteenth century, as being the 
centuries of transition of the vigor to Europe.11 But the discovery of new 

texts pushed this boundary further and eventually the very idea of a 
12

Golden Age was seriously challenged.
Similarly, the oft-repeated notion of the “end of the thirteenth century” 

bong the beginning of the decline of the Islamic science has also been 
shown to contradict historical data. In fact, it has been plausibly argued by 
many historians of sdence that the “Golden Age of Islamic Astronomy” lies 
between the middle of the thirteenth and the middle of the fourteenth
centuries and not in the ninth-tenth centuries, as was previously assumed. 
For instance, in his 1994 work, A History of Arabic Astronomy: Planetary 
lleorie during the Golden Age of Islam, Saliba has expressly stated that

the subtitle of the book intentionally designates this 
period [of so-called decline] as the Golden Age of 
Islam. This may be disturbing to students of Islamic
intellectual history who are used to dismissing the 
works produced during this period as insignificant. 
What the evidence presented here now suggests is that 
if we can find such original work in astronomical 
planetary theories, and such mathematical 
sophistication and maturity in the presentations of 
these results, shouldn’t we consider other disciplines as 
well, and try to find out if such vigorous scientific 
activity can be substantiated in other fields? In fact, at 
various points in these articles [of the book] I suggest 11 12
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(hat such research would promise 
rewarding.

to be extremely

Surely the most original works of the thirteenth and the fourteenth 
century astronomers and mathematicians such as Athir al-Din al-Abhari (d. 
ca. 638/1240), Mu’ayyad al-Din al-'Urtfi (d. 665/1266), Na$ir al-Din al-Tusi 
(d. 673/1274), Qu|b al-Din al-Shirazi (d. 711/1311) and Ibn al-Shafir (d. 
777/1375), cannot be discounted as isolated incidents, especially when they 
are part of a well-established tradition and when they are related to each 
other in more than one way. Likewise, the work of scientists such as al-Jazari 
(d. ca. 602/1205) in mechanics and Ibn al-Nafis (607-687/1210-88) in 
medicine cannot be ignored. We even have a first hand account of a very 
telling nature that sheds light on the nature of sophistication of the Islamic 
astronomical tradition in the fifteenth century. Ulis extraordinarily lucid 
account is preserved in a private letter written by Jamshid Ghiyath al-Din 
al-Kashi (d. 833/1429),M the celebrated author of Sullam al-Samd\ to his 
father, shortly after his arrival in Samarqand around 1420. This letter, 
which has been collated, annotated from two manuscripts and published in 
the original ftrsian,13 14 15 * starts with a quotation from the Qur’an,

13. Saliba (1994), p. 8.
14. He was one of the most important scientists working at the Samarqand

Observatoiy. Two of his works, written towards the end of his stay in 
Samarqand, deal with the computation of 2tt and the sine of 1°, both 
fundamental qualities in mathematics, to nine significant sexagesimal 
fractional digits (equivalent to 16 decimal places). His Xhdgdnf Zij was a 
revision of al-Jusi’s /tthnni Zy and it contained geographical and 
trigonometric tables independent of those found in the Ulugh Beg’s 
Zij. On al-Kashi, see sources died by King (1999), p. 44, n. 92.

15. TabSjabS’i, M. (1319 Hijri Shamsi), Nameh-i Paar beh Pedar, AmUzesh va
Panarah, vol. 10, no. 3, pp. 9-16,57.

indicative of filial piety, and [with the] statement that 
the writer [that is Ghiyath al-Din al-Kashi] has been too 
busy with the observatoiy to do anything else. He then 
writes that the Sultan [meaning Ulugh Beg] is an 
extremely well-educated man, in the Qur’an, in Arabic 
grammar, in logic, and in mathematical sciences. As an 
ilhistration of the latter he tells how the king [that is 
Ulugh Beg], while on horseback, once computed in his 
head a solar position correct to minutes of arc. Kashi 
then goes on to describe how, upon his arrival at 
Samarqand, he was put through his paces by the sixty 
or seventy other mathematicians and astronomers in

attendance there. He gives as examples, four of the 
problems propounded to him. The first involved a 
method of determining the projections of 1022 fixed 
stars on the rete of an astrolabe one cubit in diameter.
The second required the laying out of the hour lines 
on an oblique wall for the shadow cast by a certain 
gnomon. The third problem demanded the 
construction of a hole in a wall, of such a nature that it
would admit the sun’s light at, and only at, the time of 
evening prayer, the time to be that determined by the 
rule of Abu Hanifa. Lastly, he was asked to find the 
radius, in degrees of arc on the earth’s surface, of the 
true horizon of a man whose height is three and a half 
cubits. All these and others, says Kashi, which had 
baffled the best minds of the entourage, he solved with 
ease, thus quickly gaining intellectual paramountcy 
among them.

This letter written in the fifteenth century indicates the presence of 
‘sixty or seventy” astronomers and mathematicians in Samarqand at the 
madrasa and observatory of Ulugh Beg (797-853/1394-1449), both still 
standing with their impressive tile designs, though both are now only sites 
to visit Other accounts of this center are also extent: “At the time Ulugh 
Beg’s observatory flourished it was carrying out the most advanced 
observations and analysis being done anywhere. In the 1420s and 1430s 
Samarqand was the astronomical and mathematical ‘capital of the world’.”17

Also relevant to the question of dating is the discovery of two scientific 
instruments of a kind previously unknown to the historians of science. 
These instruments, which were made available to David King in 1989 and 
1995, have prompted him to make an interesting statement pertinent to 
our discussion:

If one finds a microchip in a tomb in a pyramid then

16. This is a treatise on the sizes and distances of the heavenly bodies, 
finished on Ramadan 21,809/March 1,1407 in Kashan, and preserved 
in many extant copies, including the one at the Shrine Library in 
Mashhed, Iran, also called al-Risdlat al-Kdliyya, in a Tehran lithograph 
edition of 1306 AH; see the extensive references in al-Kashi, Jamshid 
Ghiyath al-Din, The Planetary Equatorium, tr. and commentary by 
Kennedy, E.S. (1960), Princeton University Press, Princeton, pp. 251- 
55.

11 Krisciunas, Kevin (1993) quoted in Kennedy, E.S. "Ulugh Beg” in 
Cambridge History of Iran, Cambridge University Press, Cambridge, p. 
Bl
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either some modem put it there or we should revise 
our opinions of the technological achievements of the 
ancient Egyptians. If the chip is essentially made of
stone and ba rs inscriptions in hieroglyphics, then
either the person who put it there was an Egyptologist 
with a somewhat perverse sense of humour, or we 
historians really do have a problem.

no earlier than the 16th century, and we shall be 
dealing mainly with what are ostensibly two late-17th 
century objects. These could not have been devised by 
Muslims in the 17th century, and it still surprises me 
that the $afavid instrument-makers were in a position 
to make them, and to make them so well as they did.

The two metal instruments are engraved with world-maps of a kind 
previously unknown to the history of cartography. The instruments are not 
dated but, according to King, their provenance is clearly Iran. Both are 
copies of earlier world-maps of the same kind. Both instruments have 
highly ingenious mathematical markings which allow one to simply read 
the direction and distance to Makkah. To situate these two instruments in 
their historical settings, King had to completely revise his previous

19 
estimation of medieval Islamic cartography.

In December 1995, when King inspected the first of the two instruments 
with Assadullah Souren Melikian-Chirvani, “one of the world’s leading 
authorities on Iranian metalwork, [the latter] was much taken by the 
elegance and precision of the engraving and suggested a dating of 
1700±20 years”.20 The discovery of these world-maps is not simply a 

matter of two isolated instruments which have surfaced; rather, as King has 
observed, their study takes us into many other fields including the history 
of cartography, mathematical geography, applied mathematics, especially 
trigonometry as well as the technologies associated with Islamic crafts and 
metalwork.

This discovery and the extensive treatment it has received also points 
out another dimension of the dating question:

For the reader unfamiliar with Islamic science in 
general it may be well to point out that Western 
historians have been pre-occupied with the scientific 
heritage that was transmitted to the West. We are 
dealing here with materials that were not transmitted 
to the West, indeed—at least for the time when the two 
world-maps were made—we are dealing with the time 
when European science and technology had surpassed 
Islamic science and technology. This actually happened

These examples are enough to show that there is ample evidence to 
suggest that the question of dating the decline has not been resolved. 
Moreover, as the various dimensions of the question mentioned in the 
foregoing abundantly show, it is not a question of finding a year, decade or 
even a century; rather, it is a complex issue which requires careful studies in 
the history of various branches of natural sciences in various regions of the 
Muslim world and of the establishment of the definitive dates of substantial
and significant discoveries unZ/u'n each discipline. Only after these 
developments have taken place in our existing reservoir of knowledge, will 
we be able to state with confidence that such and such branch of science
came to a state of dedine in such and such region of the Muslim world at 
such and such time.

likewise, to understand both the “When” and the “Why” questions 
related to “the dedine of Islamic science (a subject on which very little 
reliable material is available) it is also important to take into consideration 
the regional schools which dominated the scene from the eleventh or 
twelfth century onwards.” Moreover, we cannot establish any reliable date 
for the dedine of the Islamic scientific tradition without knowing much 
more than we know at present about the scientific enterprise in the later

H 29 9
Iranian, Indian and Ottoman empires. Until we have the source material 
available, no definite verdict can be passed. So far, we only know of about 
1,000 Muslim scientists who worked between the eighth and the eighteenth 
centuries; there are thousands more about whom we have no information
or we merely know their names and titles of their works. There are over 
200,000 manuscripts in Iran alone, of which about three-quarters are as yet 
uncatalogued.24

•8. King, David (1999), World-Maps for Finding the Direction and Distance to 
W«co, E.J. Brill and Al-Furqan, Leiden and London, p. xiii.

19. Ibid.
20-King (1999), p.xxi.

21. King (1999), p. xxiii.
22. King (1999), p. 7. In a related footnote (1:15), King gives some of the

more important studies of regional schools of astronomy in the later 
period.

23. Some studies on the regional schools of astronomy in the later period are
listed by King (1999), p. 9, n. 15. <

24. For the estimate of the number of known scientists as well as for the
manuscripts in Iran, see King (1999), p. 4, n. 4 and p. 5. “In 1994,
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The Why Question

The decline of the Islamic scientific tradition has been variously ascribed to 
the opposition to the scientific enterprise by the “Islamic orthodoxy”; to a 
book that al-Ghazali wrote against the philosophers; to the Mongol 
invasion of Baghdad in 1258; to the lack of institutional support for 
science; to the disappearance of patrons and even to some inherent flaw in 
Islam itself which allegedly makes it inimical to science. This bewildering 
array of “causes"—and the list is by no means complete—has been cited in 
respectable academic publications in authoritative manner with citations 
and references in support of various claims being made. Yet, our 
understanding of this complex question remains fragmented, incomplete 
and inconclusive. Once again we have a question where paucity of available 
material has permitted personal preferences, inclinations, even biases, to 
play a leading role in providing the answer.

Most of the existing material also examines this question with the overt 
or covert indusion of a related question: Why did the Scientific Revolution 
not occur in Islam? This indusion is more than the addition of a related
issue; it transforms the very perspective from which the question of decline 
of the Islamic scientific tradition is studied because, it reads back into the
history of the Islamic tradition, a vast corpus of western notions, such as 
progress, sdentific development, and the nature of relationship between 
science and sodety. Added to the complexity of the situation are the 
contemporaiy realities of the Muslim societies, especially the status of their 
science. While there is no doubt that a condusive or at least satisfying 
answer has to wait until we have enough source material—manuscripts, 
social, political and economic surveys, detailed information about the state 
of educational institutions and the like—to answer this complex question, 
the following section is devoted to a critical analysis of the prevailing 
answers and to providing a few pointers toward the directions from where 
real answers may come. The former is an essential task for clearing the

during my research on the first world-map,” writes King, “the index to 
a 21 volume catalogue of over 8,000 manuscripts in the public library 
of Ayatallah al-‘U?ma Mafashi Najafi in Qum landed on my desk. 
There are over 400 titles relating to mathematics and astronomy, 
including some of the works hitherto thought to be lost.” p. 4, n. 4. 
King’s book is a mine of information about various aspects of the 
Islamic sdentific tradition, especially of Islamic astronomical tradition 
and instruments. It cites 9,002 instruments, over 80 manuscripts and 
38 pages of bibliography.

Wiring of the Tradition

foreground that has been clouded by these oft-repeated variants of a few 

basic ideas; the latter may suggest new avenues of research.

Perspective from the History of Science

Devoting less than two pages to the question of the decline of Islamic 
jdence and basing his arguments on the utilitarianism, David Lindberg 
states that “during the thirteenth and fourteenth centuries, Islamic science 
wot into dedine; by the fifteenth century, little was left. How did this come 
about?" He repeats the obvious that “not enough research has been done to 
permit us to trace these developments with confidence” and then goes on 
io identify several “causal factors.”25 The first of these causal factors is none 

other than what Goldziher had “identified” in 1916: “conservative religious 
forces”. Hie second is the “debilitating warfare, economic failure, and the 
resulting loss of patronage” without which “the sciences were unable to 
sistain themselves” and die third is, once again, a rehashing of Goldziher’s 
hypothesis:

In assessing this collapse, we must remember that at an 
advanced level the foreign sciences had never found a 
stable institutional home in Islam, that they continued 
to be viewed with suspicion in conservative religious 
quarters, and that their utility (especially as advanced 
disciplines) may not have seemed overpowering. 
Fortunately, before the products of Islamic science 
could be lost, contact was made with Christendom, and

27the process of cultural transmission began anew.

At least one aspect of this approach has been adequately discredited by 
]. L Berggren in his study of mathematical sciences in Islam from a 
cultural perspective. What Berggren has said about the transmission and 
transformation of mathematics can be justifiably expanded and applied to 
the growth of science in general: When we look at cultural factors in the 
growth of a scientific tradition, a problem arises because “there are cultural

25. Lindberg, David C. (1992), The Beginnings of Western Science, The 
University of Chicago Press, Chicago and London, p. 180.

!6. Goldziher (1916), pp. 192-3.
27 Lindberg (1992), pp. 181-82.
28. Berggren, J. L. (1996), “Islamic Acquisition of the Foreign Sciences: A 

Cultural Perspective” in Ragep, Jamil and Ragep, Sally, Tradition, 
Transmission, Transformation, pp. 263-83. This paper is a revised 
version of an earlier version which appeared in The American Journal of 
Islamic Social Sciences (AJISS), vol. 9,1992, no. 3, pp. 310-24.
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factors that condition our thought, not the least of which is the fact that we 

do so as members of a civilization whose mathematical development 

depended importantly on the contributions of the medieval Islamic
• • • • 29 • • •civilization." In such studies, judgments passed on the scientific 

achievements of a previous civilization are invariably based on the 

developments in modem science, this creates many historiographic 

problems and entails the danger of unconsciously slipping from the 

historical fact into the Whiggish view of history, as if the final purpose of 

the cultivation of science in the other civilization was merely to create 

modern science. “This approach has had two quite opposite, but equally 

regrettable, results," says Berggren:

The first is a treatment of medieval Islam as a 
civilization deserving of attention only for its role as a 
channel through which the great works of the Greeks 
were carried safely to the eager minds of the European 
Renaissance. The emphasis falls on the two great 
periods of translations, that into Arabic in the ninth 
century and that into Latin in the twelfth and 
thirteenth centuries, and the developments of the 
intervening centuries provide little more than a series 
of anecdotes about one curious result or another that 
was proved by an occasional great figure.

The second result of this Whiggish attitude is a 
selective and tendentious reading of medieval Arabic 
texts to show how Islamic science prefigured that of 
modem times...it would be invidious to cite

hypothesis, first published in German in 1916, was to remain paradigmatic 
lor almost all subsequent studies until the close of the twentieth century. 
Bui, as recent scholarship has dearly established, this hypothesis is 
untenable for several reasons, not the least of which is the very foundation 
of the work which rests on undefined notions of Islamic “orthodoxy” and 
'old orthodoxy”.52

29. Berggren (1996), p. 266.
30. Berggren (1996), pp. 266-7.
31. If one were to compile a list of this repetitive literature, it would become

abundantly clear that all of this literature is reducible to the attitudes

In his perceptive critique of Goldziher’s position, Dimitri Gutas states:
"Old Orthodoxy” is obviously to be contrasted to some 
‘new* orthodoxy, and this is identified as Islam in 
Goldziher’s day, which he mentions in his very last 
sentence: "Contemporary Islamic orthodoxy in its 
modem development offers no opposition to the 
ancient sdences, nor does it see an antithesis between 
itself and them.” This statement points to the source of 
Goldziher’s rationalist and even political bias. His 
intention dearly appears to be to portray as anti
rationalists those Muslims who opposed the ancient 
sciences, the representatives, that is, of what he calls 
“old orthodoxy".”

Hie "bias” that Gutas has mentioned is
the anti-Hanbali bias of Goldziher, which has misled 
not a few scholars writing after him...and [which] has 
been discussed, notably by George Makdisi. In the 
political realities of Goldziher's day, as Makdisi has

contemporary examples of either of these 
approaches—and of little interest to cite earlier 
examples—and I shall only observe that both of these 
results, which on the surface seem to place such 
different values on Islamic civilization, should concur
in valuing it only insofar as it served ends not its own; 
this is hardly surprising, since both are motivated by a 
fundamental interest not in the past but in the 
present.

One can ate text after text to show the truth of Berggren’s statement. 

The track etched by Goldziher was so deep that most subsequent works 

have fallen in his steps. His “Islamic Orthodoxy versus Foreign Sciences” 29 30 31 *

summarized in the foregoing paragraphs. For specific examples, one 
can see the treatment of the question of decline in such works as 
Grant, Edward (1966), The Foundations of Modern Science in the Middle 
dges, Cambridge University Press, Cambridge, pp. 176-86 and 
Crombie, A. C. (1995), The History of Science: From Augustine to Galileo, 
Dover Publications, Mineola.

J2. As mentioned in chapter 4, the most penetrating critique of Goldziher's 
thesis is to be found in Gutas, Dimitri (1998), Greek Thought, Arabic 
Culture. For a more charitably phrased criticism of Goldziher's essay, 
see Sabra, A. I. “The appropriation and subsequent naturalization of 
Greek science in medieval Islam,” in Sabra (1994), op. cit., especially 
pp. 230-2.

33. Gutas (1998), p. 167; Gutas cites the original German in a footnote (n. 
24) and states: “I have adapted Swartz’s translation: he reads 
'Orthodox Islam' for ‘Contemporary Islamic orthodoxy’ and adds 
'study of before ‘ancient sciences’ (p. 209). The pleonastic 
‘neuzeitliche’ in the first phrase is significant for the concern it shows 
on the part of Goldziher to differentiate the contemporary and 
modem orthodoxy from the ‘old’”.
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shown, the Wahhabis of Sa'OdI Arabia were the (neo-) 
Hanballs while their enemies, the Ottoman Turks, were 
the Hanafis. Given this tendentiousness, the import of 
his study is the light it throws on Goldzihefs ideology 
and the political climate of Europe in his time rather 
than on the attitude of a presumed “old Islamic 
orthodoxy" to the ancient sdences.

The second, and more grave, weakness of Goldziher’s position is his 
failure to explain and identify what he has called Islamic “orthodoxy”—a 
doctrinal pillar upon which rests his whole edifice.

To begin with, as Goldziher himself doubtless knew, 
“orthodoxy" is not something in Sunni Islam that is 
legislated by a centralized religious authority (as in the 
Orthodox and Catholic Christian Churches)—there are 
no such authorities; at most what one could claim is the 
prevalence of a certain religious approach at a specific 
time and in a specific locality. But even this has to be 
qualified by stating to whom, among the different strata 
of society, this approach belonged, because an 
assumption of “prevalence” as meaning “majority view” 
is not necessarily always true.

Let us now move to the more general domain of sociological treatment 
of the "Why" question.

Perspectives from the Sociology of Science

A more recent and comprehensive study of the “Why” question from the 
perspective of the sociology of sdence identifies four strands in the 
sociology of sdence: the idea of the role of the scientist; the social norms of 
sdence; the common elements of the scientific communities and the 
comparative, historical and civilizational study of science. These are then

ipplied to the phenomenon of the emergence of modem science as well as 
io the failure of the emergence of the Scientific Revolution in Islam and 
China. Though this approach inherently suffers from the above-mentioned 
Hbiggish attitude—it examines all other traditions from the perspective of 
modem science and is primarily concerned with the non-emergence of the 
Sdentific Revolution in Islam and China—there are some gains to be made 
bv examining these arguments.

The inherent flaw of this approach, even within the narrow set of 
conditions that it imposes on the inquiry, is its backward reading of the 
conditions which produced the Scientific Revolution in Europe from which 
it draws the logical condusion: only the presence of these conditions could 
bare given birth to the Sdentific Revolution and these conditions were not 
present in China or in the Muslim world, hence the Scientific Revolution 
did not take place in those civilizations. A corollary of this hypothesis is that 
dieSdentific Revolution of the European type was the only possibility left to 
afl other scientific traditions for their further development. Although the 
question “Why did the Scientific Revolution not take place in Islam” is not 
finked to our “Why” question, an examination of this question, even within 
the four parameters mentioned above, is not without some merit. The least 
one can gain from it is a dear understanding of the reasons for 
inapplicability of these parameters to the question of decline, 
following section will, therefore, examine these parameters within 
context of Huff’s study.

In a section called “Role-sets, institutions, and science”, Huff 
brought together a vast array of miscellaneous ideas and data, ranging 
tan the examples of multiple roles of certain Muslim scientists, such as 
Ibn al-Shapr and Ibn Rushd, to the connections between institutions and 
ideas and the concept of law. “I must stress the fact that, from a sociological 

point of view, institutions are ideas/’ he states, “that is, social institutions 
ire ideas that have been given paradigmatic expression so they are ready

the
The 
the

has

34. Gutas (1998), p. 167; the work of George Makdisi to which the quoted
statement refers is: “The Hanbali School and Sufism" in Boletin de la 
Asociacion Espanola de Orientalislas, Madrid, 1979, vol. 15, pp. 115-26, 
reprinted in Makdisi, George (1991), Religion, Law and Learning in 
Classical Islam, Variorum, no. v, both dted from Gutas.

35. Gutas (1998), pp. 168.
36. Huff, Toby E. (1993), The Kse of Early Modem Science: Islam, China and the

IFIst, University of Cambridge, Cambridge, especially chapters 2-6. See 
p. 15 where he identifies the first idea with the work of Joseph Ben- 
David (1971), The Scientist's Role in Society, Prentice-Hall, Englewood 
Cliffs, N.J.; die second with the extension of Max Weber’s 1949 work,

The Methodology of the Social Sciences, Free Press, New York, by Robert 
K. Merton especially in his “classic dissertation” published in 1970 as 
Science, Technology and Society in Seventeenth-Century England, Harper 
and Row, New York; the third with the work of Thomas Kuhn (1962) 
resulting in the idea of /Mzrodigms, c/. his The Structure of Scientific 
Revolutions, University of Chicago Press, Chicago; and the fourth with a 
comprehensive approach which calls for going beyond Max Weber and 
takes into consideration such works as Joseph Needham’s 
“monumental study" Science and Civilization in China.



142 Islam and Science IVi/Aenng o/ /A* Tradition 143

and available to Everyman in a particular society and civilization.”37 38 Sifting 

through this narrative, one finds that ultimately, HufPs position can be 
summarized in the following manner:

37. Huff (1993), p. 64.
38. Huff (1993), p. 65; emphasis added. The use of such terms as “Arabic

sdence’ or “Arabic-Islamic science” poses serious problems. To 
categorize the Islamic scientific tradition in terms of its linguistic 
features is to completely misconstrue the whole enterprise that arose 
within the mutually connected domains of Islamic intellectual 
tradition. This also acts as a limiting factor, depriving a substantial 
amount of literature written in Persian, Turkish, Urdu and other 
Islamic languages their inalienable right to be an integral part of the 
Islamic scientific tradition.

Modem scientific worldview rests on certain 
assumptions about the regularities and lawfulness of 
the natural world and the presumption that man is 
capable of grasping this underlying structure...modem 
science is [also] a metaphysical system which asserts 
that man, immmW by spiritual agencies or divine guidance, 

is single-handedly capable of understanding and 
grasping the laws that govern man and the 
universe. . .Accordingly, it is imperative that we view the 
problem that modem science arose in the West and not 
elsewhere as a set of intellectual struggles over these 
very issues. Above all they are intellectual struggles in 
the domain of moral decision. As the history of 
Western culture reminds us, people like Galileo had to 
join battle with established church authorities in order 
to warrant the claims they made for their scientific 
knowledge as well as their human capacity to achieve it. 
The rise of modem sdence was not just the triumph of 
technical reasoning but an intellectual struggle over 
the constitution of the legitimating directive structures 
of the West...In order to decipher the fate of Arabic- 
Islamic science, we must attend to precisely these 
dimensions of the philosophical, religious, and legal 
reconstructions of social roles in the medieval period.

Having established these parameters, this study reverts to the same old 
pattern of positing various groups of a fully stratified society against other 
groups. Thus we have our familiar case of philosophers against the 
religious orthodoxy a la Goldziher who is expressly cited. But what is more, 
we have such diverse individual thinkers as al-Kindi, al-Farabi, al-Razi, Ibn 
Sina, al-Baghdadi, al-Biruni and Ibn Rushd, all lumped together in this

category of philosophers who are then equated with “free thinking” and 
classified as those who “suggested that revealed religion was little more 
than superstition.”39 Next, we have a case of mutakallimun against the 

fuqaha’ and the condusion: “In general, the structure of thought and 
sentiment in medieval Islam was such that die pursuit of the rational or 
ancient sdences was widely considered to be a tainted enterprise. This has 
been shown most systematically in the work of Ignaz Goldziher.”

We have dted this work in detail because it is full of references to the
extant literature on the subject and because it expresses, more forcefully 
than many other works, the embedded biases in the methodology applied 
to the question. But, like all other works of this type, it suffers from the 
same defects, the most glaring of which is an imposition of modern western 
concepts on a civilization whose goals and aims, aspirations and models 
vastly differed from the modem West. Needless to say that it also suffers 
from gross generalizations; no two men can be as different as al-Razi and 
al-Bmim in their attitudes toward philosophical thought and religion, yet 
they are all lumped together. Then there is the ample use of selective 
citations of the primary sources with total disregard to their context. Even 
the nonnative practices of Islam in regard to its sacred texts are ridiculed: 
‘Even today many Muslims daim that the Qur’an is a perfect, unchanged, 
and uncorrupted text because Muslims from the beginning committed 
every word to memory, and thus no forgery of this living text was possible 
because many Muslims had memorized it. No account was thus taken of the 
possibility of faulty memories.”
Even well-established traditions and practices, such as the existence of 
guilds, which are still extant in the Muslim world, are denied on the 
authority of certain scholars whose work has been often cited totally out of

Historically established facts are denied.

39. Huff (1993), p. 67.
I Huff (1993), p. 68.
41. Huff (1993), p. 72. Let us note here that Muslims believe the Qur’an to 

be a perfect, unchanged and uncorrupted text, not because there exists 
an uninterrupted tradition of its memorization in the Islamic polity 
and not because of the presence of thousands of men, women and 
children who have committed it to memory and who have existed in all 
sodeties all over the Muslim world throughout the Islamic history but 
because of their belief in the incorruptibility of the Qur’an attested to by 
the Qur’an on behalf of none other than the One who sent it; see 
Q. 15:9: Indeed, We have sent down this Reminder and verily, We are its 
Guardian.
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• • 42context and without any regard to the main intent of their work. The 
fundamental precepts of Islam, its integral unity and inner framework—all 
are distorted through a “scholarly apparatus” that takes the western norms 
as the universal criteria. For example, we are told that

ihe separation of the ecclesiastical jurisdiction from the 
secular jurisdiction of emperors and kings was a 
accessary precondition for the development of the 
modem European conception of corporate autonomy 
and, quite possibly, for the development of science as 
an autonomous enterprise as well...Some students of 
the Islamic legal profession argue that even lawyers 
(qadis) [sic] were not an autonomous group until the 
introduction of the Western civil codes in the 
nineteenth and twentieth centuries...What was unique 
about the European guilds, including cities and 
uno emoes, was the fact that they were able to make 
their own laws—that is, internally valid rules and 
ordinances—which the church and political authorities 
recognized as valid. The phrase ‘city air makes one 
free* is the classic illustration of this level of social 
autonomy. Clearly this is not something that occurred 
in Islam.

a more 
Islamic 
on the 
Islamic

His is in total disregard of the fact that in Islam there is no ecclesiastic 
auihmre no such thing as “give unto Caesar what belongs to Caesar and 
unto God what belongs to God”, not even a lawgiver in any human terms; 
die legislative authority being the sole right of the Creator.ML

42 See. for instance, the citation of Gabriel Baer’s work as proof of the non- 
mstence of guilds in the Middle East. The cited work is Baer, G., 
“Guilds in Middle Eastern History" in Cook, MA (ed.,1970), Studies in 
du Economic History of Ihe Middle East, Oxford University Press, London. 
In spite of such “scholarly works” one only needs to walk in the bazars 
of contemporary Fez, Damascus or Isfahan to find out that guilds 
continue to thrive even now.

0 Aftf is not a lawyer, but a judge.
H Huff (1993), p. 81
45 k is important to point out that even before this faulty theoretical frame 

of inquiry is applied, the author has already concluded the results and 
passed the judgment. He opens the sixth chapter of the book, 
'Cultural climates and the ethos of science” with the following 
statement: "We turn now to a consideration of the larger context of 
AraWc-hJamic civilization and to the structural impediments that 
prevented the break-through to modem science there.” (p. 202; 
emphasis added,) This chapter is perhaps the best example of the

A sociological perspective on the question of decline can render 
definitive summary of the causes, provided it is rooted in the 
tradition. However, the framework for HufFs inquiry is based 
synthetic model of Robert Merton who had made no use of any 
sources or concepts dealing with the theory of knowledge or social
organization.46 In any case, let us look at the answers provided by HufFs 

mquiry in some detail. He attributes the decline of the Islamic scientific 
tradition to the following “internal factors”: The failure to develop 
universalism; the failure to develop autonomous corporate bodies; the 
persistence of particularism in institutions of higher learning; elitism versus 
communalism; disinterestedness and organized skepticism. Let Us briefly 
examine these five “internal factors”, which are said to have been the 
reasons for the “failure of Arabic (sic) science to give birth to modern 
rience”.

The first thing to note is that these causes are premised on the idea that 
it way of further development left for all non-European scientific 
traditions was to give birth to a scientific revolution of the kind that 
(mined in Europe in the seventeenth century. Secondly, they have been 
formulated as a result of a backward interpretation of the causes for the 
mergence of the scientific revolution in Europe. Even so, further 
eomination of these causes is not entirely a futile exercise, because it will 
bring into sharp relief the inherent limitations of the models of some 
contemporary sociologists and prepare ground for examining the question 
bran within the Islamic tradition.

The norm of universalism, in Merton’s sense, consists 
in the standardizing of “pre-established impersonal 
criteria" for judging individual achievements. I would 
suggest that this impersonalism is parasitic on the

author’s biases against Islam and though he cannot completely 
overlook history (“As one surveys the domains of knowledge in which 
Islamic civilization left its imprint, above all in the natural sciences 
(astronomy, mathematics, medicine, pharmacology, optics, and so 
forth), the achievements of this civilization assume singular 
proportions.”), his judgments are vindictively harsh*. “If Spain had 
persisted as an Islamic land into the later centuries—say, until the time 
of Napoleon—it would have retained all the ideological, legal, and 
institutional defects of Islamic civilization.” (p. 205).

« Merton, Robert, K. (1973), “The Normative Structure of Science” in 
Storer, Norman (ed.) The Sociology of Science: Theoretical and Empirical 
Investigations, University of Chicago Press, Chicago.

fl. Huff (1993), pp. 213-26.
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larger cultural norms that establish universalism (and 
personal standards of conduct) for classes of social 
actors. This is paradigmatically the domain of legal 
norms, and it is here that we see most dramatically the 
contrasting images of idealized conduct in the two 
civilizations. It is here that we see the greatest 
resistance to the creation of a rationally ordered, 
hierarchical set of universal legal norms, and therewith 
the failure to produce universal scientific norms for a 
scientific community...In the case of Arabic-Islamic 
culture, it proved virtually impossible to achieve this 
level of moral and ethical neutrality in the realm of 
thought And this is so, above all, because of the 
particularistic nature of Islamic law itself. 
Consequently, all developments in Islamic law served 
to reinforce a great variety of particularisms, instead of 
creating a universal level of discourse.

In addition to being a sacred law, Islamic law is a 
composite of four major schools of law: the Hanafi, 
Maliki, Shafa'i, and Hanbali, each named after its 
personal founder...In short, Islamic law in its spirit and 
its application institutionalized a thoroughgoing 
particularistic and personalistic approach to all human 
encounters. For that reason it proved impossible to 
establish a neutral zone of scientific inquiry in which a 
singular set of universal standards—free from the 
incursions of religious law—could apply without 
interference.

Let us begin by noting that all of the “internal factors” summarized in 
the foregoing section suffer from a general problem: these “internal 

factors” were aWy present when the Islamic civilization gave birth to and 

nourished its scientific tradition. It is unreasonable think that the Islamic

legal system, which came into existence in the seventh century before the 

emergence of the scientific tradition, would first allow a scientific tradition 

to flourish for six centuries and then become an impediment to the 
emergence of a “neutral zone of scientific inquiry in which a singular set of 

universal standards” could be applied.

Second, this construction, founded as it is on the basis of the now 

thoroughly discredited work of Joseph Schacht, totally ignores centuries * 49 * *

48: Huff (1993), p. 213*4.
49. Schact, Joseph (1950), TA/ Origins of Muhammadan Jurisprudence, Oxford

University Press, Oxford; also (1964), dn Introduction to Islamic Law,
Oxford University Press, Oxford, both of which have been shown to

of Islamic reflection on what is undoubtedly the most important area of 

Islamic scholarship, the It also ignores the normative practice which 

allows the right to define fundamental terms of a particular tradition to 
that tradition and its representatives. In any case, in the Islamic tradition, 
Islamic law (AuAwi sharct), is, by definition, a “communication from God, 
related to the acts of the subjects through a demand or option or 
dedaration”. The word sharFa occurs in the Qur’an (Hi? have set you on a 
Sharia of command, so follow it.), where it clearly denotes the divine 
prerogative which has always been understood in the Islamic tradition as a 
universal principal of Islamic law. It should also be remembered that the 
first and the most important source of Islamic law is the Qur’an which 
Muslims believe not to be a human construction.52 They also interpret all 

other material sources in the light of the Qur’an. Therefore, to classify the 
Islamic law as being “composed of four major schools, each named after its 
personal founder”, is to totally distort one of the fundamental tenants of 
Islam. The four madhdhib, named after the aforementioned four 
individuals, are not “schools of law” in the sense in which the above quoted 
passage construes them; rather the systematic expressions of legal nature 
which eventually found a more cohesive and organized form in the 
interpretive works of Abu Hanifa (d. 150/767), Malik b. Anas (d. 179/795),

exhibit fundamental misinterpretations, lack of competence in reading 
Arabic texts and outright distortions by a number of Muslim scholars, 
notably by Azmi (1978), Studies in Early Hadith Literature,op.cit. The 
article under the entry “Shari'a” in El, vol. ix, pp. 321-8, is also of little 
help because it is based on similar non-Islamic and Orientalist sources; 
it even states that “the word Shari* (law-giver) refers characteristically 
to Muhammad in his function as model and exemplar to the law.” 
(p. 322) No Islamic source ever describes Muhammad as law-giver; a 
right exclusively reserved for God.

50. §adr al-Shafa, ‘Ubayd Allah ibn Mascud, al-Tawdih Ji Hall Jawamid al-
Taruph, vol. 1, p. 28, quoted in Nyazee, Imran Ahsan Khan (2000), 
Islamic Jurisprudence, Islamic Research Institute, Islamabad.

51. Q. 45:18.
52. In Islamic law, the term used for “source” is daZiZ (pl. adiUa), which means

guide; the person leading a caravan is called dalil.
53. In Islamic jurisprudence, the sources of Islamic law are the following: the 

Qur’an, Sunna, ymd* (consensus of legal opinion), qiyas (analogy), 
is/ita (juristic preference), qawl al-sahabi (the opinion of a 
Companion), wiasZtzAa mursaZoh (jurisprudential interest), sadd al-dharFa 
(blocking lawful means to an unlawful end), istishdb al-hal (presumption 
of continuity of a rule), lurf (custom) and earlier scriptural laws. The 
Qur’an and the Sunna are the two sources upon which there is a 
universal agreement among all the jurists.
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al-Shafi‘1 (d. 204/820), and Ahmad b. Hanbal (d. 241/855) preserved the 
fruit of reflection of numerous scholars of Islam. This literature, collectively 

called Islamic law, ultimately traces its origins to the universally applied 
twin sources of Islamic law—the Qur’an and the Sunna of the Prophet of 
Islam. These schools emerged, in the general sweep of Islamic history, to 

fulfill the needs of the Muslim community in an era of rapid expansion 
when it faced new situations, both at practical as well as at the intellectual 
levels. None of the four “founders” named their “schools” on their own 
names; these are convenient interpretative categories that emerged in the 
body of Islamic literature after the death of the four towering personalities 
who held no ecclesiastic position whatsoever. Moreover—and this is 
important—these data of legal opinions are not different versions of a 
prototype which has been personalized by these individuals.

The second internal cause, “the failure of legally autonomous corporate 
bodies to emerge in Arabic-Islamic civilization (prior to the borrowing of 
Western civil codes in the nineteenth century),” we are told, “is likewise a 
product of the unique character of Islamic law”. Once again, we have a 
category based on ubiquitous Schacht, replete with Orientalists’ biases 
toward Islam and its foundations. This total disregard to one of Islam’s 
central tenets, which led Schacht to conclude that in Islam “the whole 
concept of an institution is missing”,54 55 also leads the sociological discourse 

to conclude that “any form of corporate autonomy—guild, city, university, 
scientific society, business, or professional corporation—was ruled out by 
the Islamic conception of sacred law”,56 57 defies all historical data which 

provides examples of thousands of texts granting specific rights to guilds, 
traders, specific groups of people, and cities. In fact, one of the first acts of 
the Prophet of Islam after his arrival in Madinah was the writing of a legal 
deed, which recognized the legal identity and rights and obligations of 
three distinct corporate communities then residing within the city of 
Madinah: the Jews, the Aws and the Khazraj. This document, known as 
Sahifat al-Madinah, which is extant, and which has been commented upon

54. Huff (1993), p. 218.
55. Schacht (1964), p. 398.
56. Huff (1993), p. 220. 1 V' jywnirtB a

57. For English translation of the text of Sahifat al-Madinah, see Hamidullah,
Muhammad (1408/1988), The Prophet's Establishing a State and His 
Succession, Pakistan Hijra Council, pp. 65-78. Also see Ibn Ishaq’s Sirat 
Rasul AUdh, tr. Guillame, A (1995) as The Life of Muhammad, Oxford 
University Press, Oxford, pp. 231-5.

and cited in almost all classical sources of Islamic history, not only 
established the legal framework of interaction between Muslims and non

Muslims but also recognized the right of the people of Book to continue to 
administer their own affairs according to their own religious code—a right 
that was to be granted to all subsequent groups, including the Christians, in 
all parts of the Muslim world. Then we have the “TYeaty of Jerusalem”, 
signed by the second Caliph ‘Umar ibn al-Khaffab, and finally, we have the 

legal description of thousands of waqf institutions that came into existence 
in the Muslim world as distinct and autonomous bodies with well- 
established and well-recognized legal provisions. These waqf institutions 
continue to exist in the Muslim world.

The third internal cause, “the persistence of particularism in institutions 
of higher learning”, makes mockery of the whole tradition of the Islamic 
education system—a tradition that continuously provided the intellectual 
base for the Islamic scientific tradition. This distincdy Islamic tradition of 
learning, which seeks to transform the learner in the process of learning, is, 
no doubt, built upon the system of receiving ijaza, permission, from a 
qualified individual who acts as a teacher as well as a companion on the 
Why. But even in the modem impersonalized educational system based on 
institutions, where knowledge is dispensed in classrooms in which the 
teacher is supposed to serve as a disembodied repository of knowledge, 
could not completely dispense with the fundamental importance of the 
teacher, even though it has seriously damaged the crucial emotional and 
spiritual aspects of the process of learning. However, the Islamic system, 
based on a direct teacher-learner relationship, which acted as one of the 

most important built-in mechanisms for the dissemination of scholarship in 
the vast regions of the Muslim world and which gave birth to the tradition 
of journeying for the sake of knowledge (talab al-'ilm), can in no way be said 
to have “run against the scientific ethos”; the two are totally unconnected, 
likewise, the contention that the normative Islamic tradition was secretive 
and that “Arabic-lslamic culture was highly ambivalent about the question 
of disseminating knowledge”, are totally devoid of any solid proof. Such 
assertions are not only contrary to the well-established norms of the Muslim 
society; they also go against the injunctions found in the legal sources of 

Islamic tradition. The Islamic theory of knowledge is clearly established on 
the solid principle of making known to all whatever one knows; a principle 

enshrined in the Qur’an as well as the traditions of the Prophet of Islam.

58. Huff (1993), p. 224.
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One can hardly do more than to point to such sayings of the Prophet as 
“the one who hides knowledge, Allah will seal his mouth with a leash of fire 

59
on the day of qiyama.”

finally, the last “internal cause” mentioned by Huff are the two elements 
of scientific ethos, “disinterestedness and organized skepticism” which

seem to represent preeminently modem values and, 
for that reason, one might suppose that it would be 
futile as well as anachronistic to look for them in this
early period. On the other hand, it would be equally 
unhistorical to imagine that any form of skeptical and 
disinterested inquiry had to wait for the age of reason 
of the seventeenth century to makes (sic) its 
appearance... In the West, however, this new 
metaphysics created an intellectual space within which 
men could entertain all sorts of questions about the 
constitution of the world. And this the medievals [i.e., 
medieval Europeans] did. They asked whether the 
world had a beginning or whether it had always been in 
existence; whether there were other worlds and, if so, 
would the same physical laws obtain in such worlds. In 
that domain concerning speculation about time, space, 
and motion, they asked questions about the existence 
of a vacuum and its properties. Could God cause the 
earth to be instantaneously accelerated in a straight 
line, and if he could, would this produce a 
vacuum?..these and dozens of more such questions 
were asked. It is difficult to imagine a more crowded 
agenda of disinterested inquiry, and organized 
skepticism among natural thinkers in any other period 
of time, or any other civilization.

This is the most confusing of all the “internal causes” and the one that is 
supported by glaring historical inaccuracies. The questions cited above had 
remained the focus of uninterrupted attention in the Islamic scientific 

tradition for hundreds of years; we have summarized some aspects of these 
debates in the previous chapter. Yet, we are told that this was distincdy a 

European phenomenon!
But perhaps nothing reveals the inaptness of such sociological inquiries 

than their complete disregard for the distinctive realms of knowledge 59 60

59. “Man katama lilman lijamhulldhu bi lijdmi min al-ndr yawm al-qiydma."
BukharX/book 35/67.

60. Huff (1993), pp. 226-32.

maintained in the Islamic tradition of learning in which each realm was 
studied through a method proper to it with due care taken for the use of 
source material appropriate to that realm. Thus, while no one in the 
Islamic tradition would ever think of applying the Prophetic tradition 
regarding innovation in religion (“worst things are those that are novelties, 
every novelty is an innovation, every innovation is an error and every error 
leads to Hell-fire”), to the domain of scientific inquiry, Huff and others of 
his kind build their whole edifice on such improper applications of source 
material to draw condusions which defy the most obvious historical data: 
The role of scientist, above all as the innovator, was neither institutionally 
permissible nor culturally tolerated in Arabic-Islamic civilization during 
this period."61 Such conclusions not only defy all rational and logical 

discourse, they totally ignore the established grounds for research that have 
been painstakingly enacted by successive generations. Above all, they seem 
to be naive and totally innocent of a considerable body of literature within 
the field of history of science. To cite just one example, on this very 
question (of innovation), let us note what Sabra has to say:

In Medieval Islam the concept of innovation in 
intellectual endeavor found expression in terms like 
istikhrdj or istinbat (discovery), which denoted 
accomplishments that went beyond merely elucidating, 
emending, or completing an earlier contribution to 
knowledge; and a critical attitude clearly revealed itself 
in the not infrequent composition of shukuk (aporia, 
dubitationes), a form of argument in which difficulties or 
objections were raised against ancient authorities. 
Indeed, it would be impossible to explain the high 
quality of much of Islamic scientific writings without 
noting the intellectual ambition and independence of 
mind their authors often possessed to a remarkable

61- See Huff (1993), p. 234, where this Prophetic tradition is quoted in 
support of the lack of innovation in the Islamic scientific tradition and 
the conclusion is drawn about the status of scientists.

62. Sabra (1984), “The Andalusian Revolt against Ptolemaic Astronomy: 
Avenues and al-Bitruji’’ first published in Mendelsohn, Everett, (ed., 
1984), Transformation and Tradition in the Sciences: Essays in Honor of I. 
Bernard Cohen, Cambridge University Press, Cambridge and reprinted 
in his (1994), Optics, Astronomy and Logic, op. cit. p. 133. Although Huff 
quotes this paper elsewhere in his book, he makes no mention of it in 
his erroneous notion of innovation.
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Indeed, the Islamic tradition has preserved for us concrete proof of the 
existence of considerable reflection on the very idea of innovation. For 
example, Ibn Hazm of C6rdoba lists seven orders of innovation, headed by 
“that in which an author puts forward something that has not been 
previously discovered”; the same idea already occurs in the opening 
sentences of al-Khwarazmi’s Kitab al-Jabr wa'l Muqabala, which uses the 
same term, istikhrdj, for unprecedented discovery.

In conclusion, these “internal factors” are merely a backward reading of 
the conditions which supposedly gave birth to the Scientific Revolution in 
Europe and their application to non-European scientific traditions. As we 
have seen, they suffer from certain internal defects such as the use of 
selective, and often irrelevant, material sources, and are flawed because of
their basic premise that the European scientific revolution was the only valid 
path for progress in science—a Eurocentric premise that is not necessarily 
valid for other traditions.

Perspectives from Within

The perspective from within seeks to explore the causes of the decline of 
the Islamic scientific tradition by first defining what is meant by decline, 
then de-linking the “Why” question from the extraneous parameters—such 
as the assumption that the only possible way for the survival of the Islamic 
tradition was for it to have a scientific revolution of the kind that occurred 
in Europe in the seventeenth century—and, finally, by situating the 
question within the framework of Islamic civilization. These fundamental 
requisites stem from the simple fact that the Islamic scientific tradition was 
not an isolated phenomenon that evolved in the Muslim world as an alien 
entity; rather, it was integrally linked to the Islamic tradition of learning 
and therefore whatever befell it, could not have been an isolated event; the 
whole tradition must have been affected by it

Defining the Question

In general, the Islamic scientific tradition can be shown to have remained 
committed to the basic premises of a hybrid of the Artistotelian-Ptolemaic 
tradition. This meant a reliance on the four causes and ten categories to 
explain generation, corruption and change of substances which were

63. See his al-Taqrib li-hadd aL-mantiq..., Ihsan ‘Abbas (ed., 1959), Dar al-
HaySh, Beirut, quoted by Sabra (1994), p. 145, n. 1.

64. Ibid.

perceived as composites of matter and form. These premises were, however, 
informed by the Neoplatonic doctrine of hypostases and emanation. But let 
us note that these premises were not simply taken over from the Greek 
tradition in a passive manner, as we have shown in the previous chapters; 
they were incorporated into the Islamic scientific tradition through a 
radical recasting that made them amenable to Islam’s revealed data. This is 
also not to say that there existed, in the Islamic tradition, a monolithic 
process of recasting that was arbitrarily applied to the received material. In 
fact, there exists not one, but a wide range of dynamic processes of 
assimilation which emerged in the tradition in an organic manner, in a vast 
region and over many centuries. Thus, we have the Hellenized 
philosophers who dominated the scene for centuries but we also have 
individuals like Abu Bakr Zakariyya al-Razi who stand like towering giants, 
both in the history of medicine and of natural philosophy and who defy all 
classification, even though al-R5zi himself claims to be a follower of Plato. 
However, his atomistic natural philosophy clearly shows Indian and 
Harranian elements integrated into a framework of a non-Aristotelian, 
non-Neoplatonic kind. Al-Razi, who has been dubbed as a “freethinker” 
who dismissed prophecy, and the one who “destroyed the ordered cosmos 
of Aristotle” is also the one who “reintroduced God in a reconstructed 
metaphysical system based on his five eternal principles—God being the 
eternal principle of creation, al-Bdr? (Demiurgus). Thus, despite his 
rebellious independence and freethinking, Razi transformed Aristotle’s 
cosmology into a thoroughgoing theistic system”.

In the case of cosmology and related sciences, this meant a conception 
based on the notion of the spherical shape of the universe and of all bodies 
in its celestial part as well as the circular and uniform motion of all such 
bodies, the impossibility of a void, the incorruptibility of the heavens, and 
the impossibility for any celestial body to combine contrary motions or 
tendencies toward such motions. This was true in a general sense yet there 
exist, in the Islamic astronomical tradition, radical departures from this 
model as well as its consistent and sustained criticism such as the previously 
discussed works of Ibn al-Shatir and others whose modifications were based

65. For a recent study on this see Stroumsa, Sarah (1999), Freethinkers of
Medieval Islam, E.J. Brill, Leiden.

66. See Haq, Nomanul S. (2002), “Moments in the Islamic Recasting of the
Greek Legacy: Exploring the Question of Science and Theism” in 
Peters, Ted; Iqbal, Muzaffar; and Haq, Nomanul S. (eds., 2002), God, 
Life and the Cosmos: Christian and Islamic Perspectives, Ashgate, Aidershot.
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67
on a genuine concern for the observational data.

Seen from within, the question of decline cannot be associated with the 
failure of the Islamic tradition to completely break away from the 
Aristotelian-Ptolemaic models for two reasons: these models did work, 
rather successfully, for centuries, and there appears to have been a gradual 
and sustained effort to re-examine and reform these models. We also know
from the evidence now fully documented that the mathematical techniques 
needed for a total break with the heliocentric system already existed in the 
Islamic astronomical tradition before the same was used by Copernicus.67 68 69 70 71 
However, from a purely sociological point of view, the question of decline 
neither rests on a radical break with the past models, nor on any 
methodological breakthroughs, nor on the development of particular 
instruments because all of these are aspects of a tradition that emerge as 
need arises. Rather, the question of decline is related to the disappearance 
of a vigorously pursued scientific research that could respond to a changed 
sociological order of the society in the post-fifteenth century Muslim world. 
In purely scientific terms, the question of decline cannot be merely a 
question of breaking away from a previous authority, for such breaks did 
occur, as has been shown in the case of Ibn al-Haytham’s experimental 
theory, in the successive refinements of the theory of vision, and most 
conclusively, in al-Bifruji’s refutation of the Ptolemaic system. In other 
words, the question of decline is not related to the absence of a specific 
paradigmatic shift that failed to occur, but to the failure to produce series of 
successive paradigmatic shifts which are, in turn, responsible for the 
appearance of “scientific revolutions’’/0

67. In addition to numerous references cited in chapter 4, see the following
important article on this aspect, Saliba, George (1994), “Theory and 
Observation in Islamic Astronomy: The Work of Ibn al-Shatir of 
Damascus" in his A History of Arabic Astronomy, op. cit., pp. 233-41.

68. See chapter 4.
69. The case of Ibn al-Haytham has been discussed in Chapter 4; for the

model of al-Bitrujl, see Sabra (1984), idem.
70. Kuhn, Thomas S. (1962), 77u» Structure of Scientific Revolutions, University

of Chicago Press, Chicago, 3rd revised ed. p. 12. 71. Huff (1993), especially chapter 6.

Let us cite one example. We now understand the nature of light on a 
basis of the quantum mechanical model in which light is treated as 
photons. This model—first developed by Planck, Einstein, and others 
during the first half of the twentieth century—produced a paradigmatic 
shift from the notion of light as being a transverse wave motion as defined 
by Young and Fresnel in the early nineteenth century, which in turn, had 

replaced the Newtonian notion of light as being material corpuscles. But 
the Newtonian model had worked for some time, in some limited ways and 
cannot be regarded as primitive. Similarly, various models produced by the 
Islamic scientific tradition had worked for some time, in their own way. The 
problem is not the nature of these models, but the absence of new, more 
refined models. In purely practical and utilitarian terms, the fact that the 
Islamic medical tradition was able to generate a vast corpus of literature 
related to various diseases and their cures and was adequate to provide the 
scientific knowledge needed for the emergence of a sophisticated health
care system that reached the far comers of a vast empire and that provided 
for the needs of the community even in the distant villages, is in itself a 
proof of its sufficiency from a social point of view. Likewise, and from the 
same perspective, the sciences such as chemistry, mechanics, geology, 
zoology, mineralogy and others, did provide sufficient foundation for the 
needs of the society up to a certain point as is evident from the presence of 
a large infra-structure which regulated both the urban and rural life and 
which used sophisticated technologies to construct bridges, clocks, 
irrigation systems, and other structures.

Delimiting the Question

Just as the question of dedine needs a “disengagement” with the European 
scientific revolution, likewise, it needs a “de-linking” with the nature and 
role of the madrasa in the Islamic polity. As mentioned in the previous 
section, the sociological treatment of the question of decline makes its case 
primarily on the argument that there was no institutional support for the 
sdentific endeavor, an institutional support that it seeks to find in the 
madrasa system which is said to be the institution of higher education in 
the Islamic civilization and hence the natural home for sciences on the
pattern of western universities. Because natural sciences were not taught in 
the madaris, so goes the reasoning, science, therefore, was never 
institutionalized in the Muslim world and hence it disappeared.

This line of reasoning needs careful attention because it is related to 
some of the most fundamental aspects of Islamic institutions in general as
well as to its peculiar mechanisms of transmission of knowledge. As such, 

this is not a peripheral matter that can be treated lightly. The first thing to
note is that the madrasa made its earliest appearance in Islam within 

another institution of enduring strength—-the mosque. The Prophet’s
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Mosque in Madinah was the first such mosque where the earliest organized 
teaching activity was initiated by the Prophet himself. Then there is the 
familiar case of the prisoners of war captured during the Battle of 
Badr, 2the ransom for some of whom was to teach reading and writing skills 
to the children of Madinah.72 73 In addition, we have the well-documented 
history of the As/idb abSuffa, the People of the Bench, whose dwelling 
place—a raised bench in the Mosque of the Prophet—was considered to be 
an extension of the Prophetic household.74 These people had devoted 
themselves to living continuously in the Mosque and to a perpetual life of 
piety, devotion and learning; they are among some of the most important 
transmitters of the traditions of the Prophet. With the establishment of 
other mosques in Madinah and later in other parts of the Muslim world, 
these early teaching institutions spread, developed and changed. But in all 
cases, the mosque in Islam perpetually remained a place of worship as well 
as that of learning. And because the Qur’an imparted such high station to 
the mosque as being a place exclusively reserved for God,75 76 77 78 79 and because it 
lavished praise on those who make the mosque their place for 
remembrance of God, any activity that was carried out within this 
consecrated enclosure achieved religious significance far exceeding that 
which could be granted to activities in any other edifice.

72. This battle took place in the month of Ramadan in the second year of
Hirah (624 GE).

73. Sec Ibn Sallam, Amwdl, p. 116, also Ibn Sa‘d, vol. 2, p. 14,
quoted by Azmi (1978), op. cit., p. 4, n. 3.

74. Sec Watt, Montgomery, “Ahl al-§uffa” in El, vol. 1, p. 266.
75. Q. 72:18.
76. Q.7:29.
77. Makdisi (1981), p. 12. i v .

78. Makdisi (1981), pp. 13-14. Even in this example, the case was referred to
the jurisconsults for their legal opinion.

79, Massignon (1982), TAe Passion of al-HaUaj, op. cit. vol. 1, pp. 238-9, based
on the number of hammdms-, this chapter in Massignon’s work contains 
a fascinating discussion on Baghdad, its population, mosques, madSris, 
professions, social life and numerous other facets.

Thus even though various words, such as majlis (meeting) and Moyi 
(study circles), have been used for these teaching institutions which existed 
within mosques, the applicability of such words as technical terms, denoting 
distinct types of institutions of learning in the early centuries of Islam 
remains unsubstantiated, a fact that has been acknowledged by George 
Makdisi: “The terminology used for the designation of institutions of 
learning is not always easy to pin down. This is especially true of the early 
centuries of Islam, when the terminology was fluid, during a stage of 
development when institutions were still in flux.” And yet, the irony of 
this debate is that Makdisi himself applies these terms to various 
institutions in order to differentiate them. The normative practice in Islam

•II

allowed any pious individual or a group of individuals to establish a 
mosque by dedicating a piece of land and/or a building for that purpose. As 
opposed to what Makdisi states, we must assert that there is no such thing 
as a caliphal authorization required for this purpose; at least not in the 

normative practice and certainly not in the legal system of Islam. The 
example dted by him, without providing any historical or textual context, 
merely tells us about one specific case of a specific mosque and cannot be 
taken as a general rule. In any case, even from such examples, one cannot 
draw the condusion that there existed two types of mosques in Islam: “the 
Congregational Mosque, jamic, and the ordinary, everyday, mosque, 
masjid", as Makdisi has done. Likewise, the example following this case, 
where Ibn al-Jawzi is quoting al-Khatib al-Baghdadi, who mentions that he 
loved to attend Friday prayers in six mosques of Baghdad, cannot be taken 
as a proof that there were only these six jamics in Baghdad in the 
fifth/eleven century out of three thousand mosques which existed in 
Baghdad at that time. It is absurd to assume that a population of more than 
a million could be accommodated in only six mosques for Friday prayers 
while the other 2,994 mosques remained “non-congregational type”. Even 
in the fourth/ten th century, Baghdad’s population had reached 1,120,000 
inhabitants who lived in approximately 160,000 houses. 9

This is a case of the application of a scholar’s own pre-conceived ideas 
on the historical material. Makdisi’s description and definition of two kinds 
of mosques in Islam is a gross misrepresentation of historical data of early 
Islam. He states: “The term jam? (sic) is elliptical, being originally the 
adjective in the phrase al-masjid al-jdmitn. But then goes on to say that “the 
elliptical term, jami‘ (sic), came to be used for the Friday Congregational 
Mosque in contradistinction to the term masjid, for the non-congregational 
mosque; the former being the mosque which had the chair of the preacher, 
designated as the khatib (sic), who delivered the Friday khutba (sic.)”. In 
Islam, there is no such thing as an ordinary mosque and an extra-ordinary 
mosque. The term al-jdmf simply means “the collector”, and a mosque was 
generally given this epithet because people gather in it at a certain time. 
Traditionally, cities in Islam were always founded around the central
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mosque and they spread in concentric circles so as to provide maximum 
access to the maximum number of people. However, this does not mean 
that other mosques in the city did not hold Friday congregational prayers. 
The case is self-evident. A city of half a million people would not rely on 
one mosque for its Friday congregational prayer. Furthermore, there are 
specific religious requirements for a mosque to be designated as a place for 
the Friday congregational prayer. One of these being that the Friday 
congregational prayer can only be held in the mosque where all five 
congregational prayers are held on a regular basis. Hence, technically, all 
such mosques where the five prescribed prayers are held on a regular basis, 
can hold Friday congregational prayer and the actual practice of not 
holding such prayers in mosques within close proximity to each other was 
purely for social reasons: a central mosque in a given locality where people 
could gather provided a convenient meeting place for social purposes; such 
gatherings also facilitated the task of those who sold fruits, vegetables and 
other goods by providing them a place where people from various nearby 
localities came at a specific time. Thus these Friday markets became a 
regular feature of the Muslim social life.

The madrasa, like the mosque, is simply a waqf (endowed) institution, 
which could be established by any Muslim and which operated under the 
Law of Waqf. While it is true that a great many madaris did not teach 
natural sciences, it is also true that many did. Ulugh Beg’s madrasa in 
Samarqand was one such example where some of the most distinguished 
astronomers of Islam had gathered in the fifteenth century. But even the 
fact that a large number of madaris did not have natural sciences in their 
curriculum, does not automatically lead us to the conclusion that this is the 
reason for the decline of the Islamic scientific tradition. The more 
organized chain of madaris that came into existence in the fifth/eleventh 
century Baghdad came into existence in response to a very specific 
intellectual crisis in the Muslim world and they served the purpose for 
which they were established. There is no reason to assume that they should 
have been the institutions for the Islamic scientific tradition. This 
assumption is based on another assumption: that these madaris were the 
institutions of higher learning in Islam therefore; it is natural to assume 
that they should have been the institutions of scientific research as well. 
This is based on our familiar western institutions of higher learning, the 
universities. But why the same should be applied to the Islamic institutions 
of the fifth/eleventh century is not dear.

Another fact that needs to be stressed is that the Islamic scientific

tradition came into existence and flourished for centuries in the presence 
of these madaris that did not teach natural sciences, so how can they be the 
□use of its demise? Does this not indicate that we should not be looking 
for the causes of decline in the direction of madaris?

Thus, we must define our question within its own boundaries and 
dissociate it from all extraneous considerations. Formulated in this way, the 
question of decline will become independent of comparisons of two 
different traditions, which are products of two different civilizations, and 
which existed in two different eras as well as it will be de-linked from the
supposed internal constraints which were always present and which not 
stop the Islamic scientific tradition to flourish for centuries. This 
foundation will then lead us to the causes for the decline of the Islamic 
sdentific tradition. This delimited inquiry has more likelihood of directing 
us toward certain social, political and economic circumstances that 
contributed to the dedine; rather than to some "inherent” flaws in Islam 
itself, which would, ironically, first allow the birth and nourishment of 
sciences for centuries and then strangle their further pursuit.

Having isolated the question itself, we must also re-examine its temporal 
and geographical domains. As already mentioned in the previous chapters, 
the Islamic scientific tradition was not a localized phenomenon that took 
place in Baghdad in a certain year. We are concerned here with a tradition 
that existed at two levels simultaneously. It existed locally, in various distinct 
regions of the traditional Muslim lands and it existed globally in the entire 
region that had come into the fold of Islam. These two aspects of the 
tradition were not mutually exclusive but they did exist as distinctly as any 
two entities can be said to exist. This is not easy to grasp because of the 
extensive movement of scholars and scientists from one region to another 
and also because of the common language of discourse. But at the same 
time, there exists at least one distinguishing aspect of the tradition that 
provides considerable and substantial evidence for the existence of local 
scientific traditions in various regions. This has been preserved for us in the

80 • • « •
distinct manner of Muslim names , which not only indicate the patrimony 
of the person but also give the place name, indicating the place of 
residence or birth, sometimes both. It is natural to assume that most 
scientists of Islam must have received a substantial portion of their science 
education in their early years. It is, therefore, safe to assume that there 
must have been a local system for providing such education. For instance,

80. See Fleisch, H., “Ism” in £/, vol. vi, pp. 181-2.
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we are told by none other than Ibn Sina himself that he learned arithmetic 
from a vegetable seller until the famous mathematician Abu ‘Abd Allah al- 
Natili came to Bukhara, who was then invited to stay with his family in

SIorder for him to teach Ibn Sina Almagest, the Elements and logic. Likewise, 
we know of thousands of other student-teacher relationships which existed 
in various regions of the Muslim world. Next, it is a self-evident premise 
that the Muslim scientists whose names and works we know today are only a 
fraction of the total number of scientists who existed in the Islamic 
civilization; not every researcher in medicine was an Ibn Sina and not every 
chemist was a Razi. Even with the contemporary electronic means of 
documentation, out of thousands of scientists who are currently working in 
various laboratories around the world, it is likely that a thousand years from 
now, we will only be able to trace the work of a small percentage.

Next, we know of very few Muslim scholars and scientists who did not 
travel from their place of birth to other cities. These itinerants were not 
only traveling in search of patrons, although that was one reason, they were 
also traveling to perfect their own learning and their character. Traveling 
for the sake of knowledge had an unusually high merit as the previously 
quoted tradition of the Prophet indicates. Thus there came into existence a 
pattern of advancement of knowledge, scientific or otherwise, that did not 
rest on stationary structures for its propagation but in the moving and 
living entities who traveled in search of knowledge and who disseminated 
knowledge from region to region. Given the nature and level of 
instrumentation in the scientific tradition, this movement was not 
problematic. The ubiquitous astrolabe could be taken anywhere as 
conveniently as one takes a palm-held computer these days and the same 
was true for surgical instruments of medical research. In the case of 
theoretical sciences, the movement was even easier. In addition, there 
existed a vast network of public libraries that could be consulted anywhere 
in the Muslim world. We are told of such marvelous libraries as the one in 
Shiraz in the fourth/tenth century, which is said to contain 360 vaulted 
rooms with cabinets especially built for books, a library that was surrounded

by lakes and gardens.81 82 83 84 85 And the historian YSqut tells us about the existence 

of ten libraries in the city of Merv in eastern Persia in the fourth/thirteenth 
century. Madaris had attached libraries; in addition, there were thousands 
of private libraries. We have a first hand account of one such library:

81. The most authentic account of the life of Ibn Sina is the one written by 
himself and completed by his student ‘Abd al-Wahid Abu ‘Ubayd al- 
JUzjani, who joined him in 403/1012 and remained with him until his 
death. It has been translated into English. See Gohlman, W. E. (1974), 
The Life of Ibn Sina, State University of New York Press, Albany.

82. Pedersen, Johannes (1984), The Arabic Book, tr. by Geoffrey French and
ed. with an introduction by Robert Hillenbrand, Princeton University 
Press, Princeton, p. 31.

83. YSqOt bin ‘Abd Allah, Shihab al-Din, Mu'ajam al-bulddn, (repm. 1995),
Dir $£dar, Beirut, vol. 5, p. 114. '

84. Gohlman (1974), pp. 35-6.
85. Most Western scholars find fault with Muslims on their late acceptance of

printing presses completely overlooking the fact that at least some of 
this reluctance was connected with aesthetics as well as economic 
considerations. A tradition that had flourished for centuries and that 
had been responsible for the emergence of several related trades and 
crafts, such as calligraphy, book binding, ink production and that was 
supporting longstanding family traditions devoted to the art of book 
publishing, could not be replaced overnight. No one ever mentions 
these reasons; only the reasons which have been given by some religious 
leaders are mentioned and in that case too, only partially, with 
emphasis placed on one statement: the Book of God could not be 
printed on a machine!

One day I asked him [that is, the Sulfan of Bukhara, 
Nuh ibn Mansur] to permit me to go into his library, to 
get to know it and to read its books. He gave me 
permission and I was admitted to a building which had 
many rooms; in each room there were chests of books 
piled one on top of the other. In one of the rooms were 
books on the Arabic language and poetry, in another, 
on jurisprudence and likewise in each room [were 
books on] a single science. So I looked through the 
catalogue of books by the ancients (fatalat fihrist kutub 
aLawd’il) and asked for whichever one I needed”.

Note that all of this was there before the advent of the printing press; this 
is indicative of the enormous amount of energy and resources that had 
gone into the making of the Islamic tradition of learning in which books 
played a major role; no wonder the arts related to the publication of books, 
such as book binding, glues used for the purpose, inks of various colors, the 
decorative arts related to the book covers—all have received tremendous 
attention in the Islamic tradition. Even the wonderful little ribbon that 
used to be inserted in the binding as a handy bookmark, was not 
neglected.15
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There exists enough historical data to construct the contours of the 

“local traditions” in al-Andalus and in some other regions of the Muslim 
world.86 87 88 The Islamic scientific tradition was an aggregate of these local 

traditions but it was also a case of the sum being more than its constituting 

parts because what has survived is the distilled and the enduring aspect of a 
tradition that operated in miniscule scale, in the lives of thousands of men 
and women, in the silent corridors of observatories, libraries and 

laboratories. Thus, in order to understand the question of decline, we need 
to look at the fate of these local traditions, which worked through an 
observatory in one place and through a library attached to a madrasa in 
another place and through a living vegetable seller in yet another. There is, 
indeed, a case to be made for the existence of modem science being solidly 
rooted and grounded in its institutions: research laboratories and 
universities which share a certain kind of instruments and one language of 
discourse. But a much more interesting and fascinating case can be made 
for a tradition that was based on a combination of “mobile” and 

“grounded” institutions and that worked through the interaction of living 

human beings who could teach mathematics as well as sell vegetables. 
There is something fundamentally different between the two traditions—a 

difference that expresses itself in many realms but perhaps most eloquently 

in the epic traditions of the two civilizations. The one, “built upon Homer 

by Virgil, Dante, Milton and Goethe, is a sequential architectural structure," 

as Herbert Mason has stated in a penetrating analysis,

86. A useful resource on al-Andalus is Jayyusi, Salma Khadra (ed., 1994), The
Legacy of Muslim Spain, 2 vols.; for natural sciences, see the section on 
“Science, Technology and Agriculture”, vol. 2, pp. 937-1058.

87. Mason, Herbert (1986), A Legend of Alexander and the Merchant and the
Parrot, University of Notre Dame Press, Notre Dame, pp. 1-2.

88. Commonly known as the Mughal Empire, a term which is awkward and 
imprecise, if not altogether incorrect, as Marshall Hodgson has noted: 
The term is awkward when the history of India is considered in a 
wider Islamicate context. The Chaghatay Turks, under rulers of 
Timur’s line, were not Mongols; in the Syr-Oxus basin they were 
sharply distinguished from the Mongols or Mughals of‘MughalistAn’... 
[thus] to use the term ‘Mughal’ rather than Timuri’ is unsuitable...”, 
Hodgson, Marshall G.S. (1974), Pen/ure of Islam, 3 vols., The University 
of Chicago Press, Chicago and London, vol. 3, p. 62ff.

[which] recalls and projects; [which] builds a world view 
on world views; [which] assumes the authority of 
survival...; while the other, which is sequential in an 
older, more primitive, unVirgilian way...is a religious 
epic [in which] civilization collapses...one immortalizes 
the structures of this world, the other knows 
immortality exists only in the world to come...”.

Naturally, it would be futile to look for a scientific research program 

sponsored and funded by the defense department of the state or by the 

multinational pharmaceutical companies; we are not only dealing with an 

entirely different era, but also with an entirely different milieu and 

civilization. In the era under consideration, the state did not act as the 

most potent and tangible instrument that ordered the affairs of large 
sections of humanity. The science had also not yet become the instrument 
of the state in the sense in which it would, following Francis Bacon’s 
prescription. What we are dealing with in our inquiry is, therefore, 
something far less structured than solidly grounded institutions with 

external funding and vast research programs geared toward certain definite 
goals, linked to economic, political or military needs.

For understanding the reasons for decline, we must make an attempt to 

look at the state of the Muslim world in minute details at the dawn of the 

fifteenth century—a time when Ibn al-Shatir was actively employed in the 

Jami' Mosque of Damascus and Ulugh Beg was conducting the most 

advanced astronomical observations and theoretical research. The following 

section is a small beginning toward this important task. It excludes al- 

Andalus for two reasons: Whatever happened to the tradition in al-Andalus 
did not have a far-reaching impact on the scientific tradition; although 

important for its own sake as well as for the sake of its relationship with the 
rest of the Islamic tradition, al-Andalus presents a special case of the 
Islamic tradition of learning because of its multi-faith, multi-racial 

composition. Thus, delimiting the question allows us to focus on the period 

of three hundred years, between the fifteenth and the seventeenth century. 

This is the most crucial period for understanding the causes of decline of 
the Islamic scientific tradition.

To begin with, let us note that, unlike the popular perception that 

constructs a tale based on supposed lack of material resources, geopolitical 
developments related to internal conflicts, and political instability, the 

actual historical data of this period does not support any of these “causes”. 

On the contrary, this data shows that this period was actually a time of great 

prosperity and of three stable and internally cohesive empires: the 

Ottoman (689-1343/1290-1924), the Indian Timuri Empire (933- 
1274/1526-1857),“ and the Safavi (907-1135/1501-1722). During the reign 
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of Shah ‘Abbas, the splendor of Isfahan was literally raised to its tree 

proverbial proportions, Isfahan nisf jahan, (Isfahan is half the world). The 

magnificent public parks, palaces, great open squares, impressive mosques, 

hospitals, schools, great irrigation works, and caravanserais sprang up 

everywhere in the empire, especially in Isfahan, which was like a huge 

garden and showpiece of the artistic flowering of the age. The colored tiles 

that decorated public buildings, great noble domes that still stand, the 

resplendent blue that recalls the splendor and majesty of Samarqand of the 

Timuri era, and the gem-like style of miniature painting—all testify to a 

concentration of wealth that had been seldom achieved before. In addition 

to the royal wealth, there were great merchant families who maintained 

representatives in many European cities as well as in China who oversaw 

their far-flung trade. The Ottoman and the Timuri Indians were not far 

behind in wealth and splendor.

The one and a half centuries between the sacking of Baghdad in 1258 

and the dawn of the fifteenth was a period which not only continued to 
produce first-rate astronomical texts,89 but it was also a period that made 

these empires possible. It was during this century and a half that the 

traditional Muslim lands recovered from the large-scale destruction that 

followed in the wake of the Mongol conquest. During this period, the three 

major Mongol realms, which had emerged with distinct spheres of 

influence, were all absorbed in the religious and cultural milieu of the lands 
they had conquered. The descendants of Hulegii, called the Il-khans, who 

ruled over much of the Iranian mountains and plateaus and in the Tigris- 

Euphrates valley, with their capital at Maragha, gradually accepted Islam, 

just like their cousins, the Chughta’i Mongols, who controlled the Syr and 

the Oxus basins, the Yedisu steppes and the region surrounding Kabul and 

eventually the whole of Punjab in the Indian subcontinent. The third 

Mongol realm of influence, the Golden Horde, which was centered in the 

Volga basin but extended its sway much further westward, was the first to 

accept Islam because the population of this region was already Muslim with 

strong commercial ties with Khwarazm by the Aral Sea. This Muslim 

population, mostly Turkic Bulghars, was able to have a Muslim ruler as 
early as 1290. But even in the Il-Khanate, as early as during Hiilegu’s own

89. This astronomical tradition was based in the land of the later Timuri 
rulers of Transoxania and Iran, such as Timur (772-808/1370-1405), 
Khalil (r. 808-812/1405-09), Shah Rukh (808-851/1405-47), and Ulugh 
Beg (796-853/1394-1449).

life, the old administrative structure had been restored. This was
90

administered by experienced Persian administrators. Thus, first the 
Golden Horde and then the U-Khani state turned to Islam and when

the

the 
the

Ghazan took the throne in 1295 and became Muslim, most of the other 

Mongol nobles followed his example. Their new capital, Tabriz, became the 

intellectual centre for the whole empire and when Ghazan’s wise vizier, the 

physician and scholar, Rashid al-Din Fadi Allah (d. 718/1318), built a town 

for scholars near the capital Tabriz, it quickly became the most desired 

destination for scholars and scientists from as far away as Egypt, India and 

China. The eventual disintegration of the Mongol power resulted in 

emergence of smaller independent dynasties.

During the time of the Mamluks of Egypt, who had defeated 

Mongols at ‘Ayn Jalut, south of Damascus in 1260, Cairo had become 

heart of the Islamic intellectual tradition in that part of the world and it 
retained its supremacy until the Mamluks were over-whelmed by the 

Ottomans in 923/1517. The Delhi Sultanate, the counterpart of the 

Mamluks in the Indian subcontinent, also attracted many Muslim scholars 

fleeing Mongol invasion. Established in the Punjab in the Ganges valley at 

the start of the thirteenth century, the Delhi Sultanate had continuously 

expanded under a series of brilliant rulers, such as cAla al-Din Khiljl (r. 

696-716/1296-1316) and Muhammad Tughlaq (727-753/1325-51), until 

Timur sacked Delhi in 801/1398. These Sultanates were absorbed in the 

Indian Timuri empire in the following century. Thus, by the dawn of the 

fifteenth century, the Ottoman, the Indian Timuri, and the §afavl empires 

had emerged through a historical realignment of the Muslim world 

following the sacking of Baghdad.

General Features of the New Empires

Built on the ruins of the ‘Abbasid Empire, through a century and a half of 

conflicts, confrontations, and realignments, these three empires inherited 

the Islamic scientific tradition in a broken form in the sense that major 
centers of learning, libraries, and patrons had been uprooted. The large- 

scale devastation that accompanied the Mongol invasion and the 

subsequent strife had a deep impact on the social fabric of the society. It

90. In 659/1259, HOlegu had appointed a Muslim scholar, ‘Afa’ Malik 
Juvayni, from the old administrative family of Khurasan, as the head of 
fiscal divan; ‘A0’ Malik’s brother rose to become the chief minister of 
the whole Il-Khanate in 1262.
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created new ruling elites, new centers of power, and new interests. Baghdad 

was no longer the social, intellectual and economic capital of the Muslim 

world; instead, there arose other cities to claim the honor: Tabriz, Delhi, 
91

Isfahan (after 1599), and Istanbul (after 1453). For the purpose of our 

study, the following new factors are important.

1. After the Mongol invasion, when the dust finally settled and the new 

empires emerged as stable entities, the Islamic scientific tradition 

did not find a new home (or homes) where it could re-establish itself 

in a manner that would not create a break with what had gone 

before. This is because most of the old centers of scientific research 

had been destroyed, patterns of social life were disrupted and 

numerous libraries had been plundered.

2. A new political situation arose: For the first time in Islamic history, 

there appeared three powerful empires with adjacent borders, two of 

which fought one another for supremacy and control of the areas 

that were previously held under one empire. This was not the same 

as the small-scale disputes at the borders of the ‘Abbasid Empire or 

even claims to authority within the empire. The Ottomans, often 

together with Ozbegs, opposed the §afavids on religious, economic, 

political and territorial grounds, and though the Indian Timuris 

remained out of this long-term conflict, they were often courted by 

the other two for help.

3. The Safavids not only chose the Shi‘i interpretation of Islam as their 

official creed, they also established their institutions, legal system, 

and social organization on this basis. This created parallel, and often 

conflicting, claims to loyalty and patronage. This division had a deep 

impact on the pace of scientific research.

4. In all three empires, there arose ‘model emperors’, who ruled for 

long periods, gready expanded their empires, laid the foundation of 

stable bureaucracies and administrative structures and vastly

increased the revenues of the state through efficient use of resources,
92

but placed little priority in science.

5. Out of the three empires, the Indian Timuri empire had a uniquely 

new historical situation: a large non-Muslim population, which 

outnumbered the Muslims. This gave birth to a tension in the social 

fabric of the society and often rulers were pre-occupied with wars, 

rebellions and conflicts.

6. When new centers of intellectual activity emerged in any stable form, 

the interest of rulers and patrons had changed from patronizing 

sdence to building impressive monuments of architectural splendor 

and to supporting other forms of artistic expression; all civilizations 

take this route when large amounts of wealth are accumulated in the 

hands of few institutions or individuals. Thus in all three empires, 

the greatest amount of energy and resources were devoted to 

architectural and artistic expressions, rather than natural sciences. 

Hence we see the emergence of monumental buildings, great poetry 

and paintings in all three empires.

7. In the Safavi Empire, the Islamic philosophical tradition re

established itself through a new synthesis that combined elements of 

falsafa and Ishraqi mysticism that recast the vision of Philosophia in 

Sufi terms. But this renewed interest in philosophy was not 

accompanied by an interest in natural sciences to any significant 

degree.

8. Although both the Indian Timuri and the Ottoman empires were 

Sunni, none could claim the universalistic nature of the caliphal 

authority that was held by the ‘Abbasids.

9. Because there existed, more or less, permanent borders between the 

three empires, the free flow of people, goods and ideas was not like 

it used to be. Of the three empires, the §afavi held the greatest share 

of the traditional centers of Islamic scholarship, followed by the 

Ottomans in their Arab domains. But these old centers of intellectual

91. Known to the Slavs as Tsargrad, the Emperor’s city, to the Greeks and 
Romans as Byzantium and Constantinopolis, the city of Constantine, 
who founded his new imperial capital there in 330 CE, and to the 
Muslims as Qustantinniyya (from Constantinople), Istanbul, the 
modem name, was not legalized as such until 1930.

92. Suleyman (1520-66), Tahmasp I (1524-76) of the Ottoman empire;
Akbar (1556-1605), Jahangir (1605-27), Shah Jahan (1627-58), and 
Aurangzeb (1658-1707) in India; and Shah ‘Abbas I (1587-1629) and 
Husayn (1694-1722) in Iran.

93. Painters such as Bihzad (ca. 834-942/1450-1536), buildings such as the
Taj Mahal and the great squares of Isfahan with their monumental 
buddings displaying intricate tile work.

51 MirDamad (d.1065/1631) and Mulla §adra (979 or 980-1050/1571-1640) 
are the two most important representatives of this school.
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scholarship were not revitalized in the new empires, which had their 

own intellectual centers.

lO.The position of Arabic, as the universal language of discourse, did 

not remain the same in the new realignment. Although it was still 

accepted as the language of scholarship in large areas, Persian 

emerged as an important second language; Turkish and various 

Indo-Muslim languages also drew attention. This produced a 

restrictive impact of its own. Great scholars came to India from the 
other empires but the Indian scholars rarely left India, except when 

they went to settle in Hijaz, which became the conduit for the spread 

of their works and ideas. Consequently, books written in India 

reached the Ottomans via Hijaz but the books written by the 

Ottomans were practically unknown in India.
83

What does all of this suggest? Certainly not a case of a civilization 
having come to its lowest ebb. The least one can gather from this data is 

that there existed, during these three centuries, a set of unique 

circumstances common to all three empires. The most striking facets of this 

set is neither the paucity of wealth, nor weakening of intellectual vigor, but 

an unusual interest in artistic expression: great mosques decorated with 

wonderful calligraphic designs and artwork, lavish palaces, vast public 

squares suitable for polo and troop movement, miniature paintings which 

show rich details and poetry. All of these features are common in all three 

empires and many great architectural works still stand to testify to an age 
rich in expression of beauty, splendor and wealth.

Writing toward the end of the fourteenth century, Ibn Khaldun (733- 

809/1332-1406) was conscious that a new level of civilization might be on 

the horizon in the Muslim world—a level of civilization which only comes 

when sedentary culture has reached a certain degree of stability and 

prosperity. The new political and social circumstances of the three empires 

show exactly that kind of flowering. “It is true,” wrote Ibn Khaldun, “that 

the old cities, such as Baghdad, al-Basrah, and al-Kufah, which were the 

[original] centers of scholarship, are in ruin. However, Allah has replaced 

them with even greater cities. Science has been transplanted in the non

Arab ‘Iraq of Khurasan, to Transoxania in the East, in Cairo and the
* • 95

adjacent regions in the West.”

95. Ibn Khaldun, Muqadamah, tr. by Rosenthal, Franz (1967), Princeton 
University Press, Princeton, p. 341.

Compared to the austerity of the Prophetic times, these empires seem to 

be driven by an internal desire to express and display the accumulated 

cultural riches of a civilization that had turned its focus and attention to a 

this worldliness with a concentration never before seen in the Islamic 

civilization, not even in the fabulous times of Harun al-Rashid. The high 

culture of the Ottomans, $afavids, and the Timuri Indians displays such a 

florescence of arts that no other time in the Muslim history is comparable 

to it The cultivation of Turkish language by the Ottomans, that of Persian 

by the §afavids and the Timuri Indians produced rich poetry and 

imaginative prose works which speak of this worldly splendor in an exalting 

language that is almost alien to the Islamic emphasis on moderation. And 

though individuals like Katib Qelebi (called Hajj I Khallfah, 1015- 
1068/1606-57), an encyclopaedist who was at home with a broad range of 

Arabic, fcrsian and Ottoman texts as well as aware of new developments in 

geography and astronomy in the West, did make their appearance, they 
were rare in a culture of pleasure, almost bordering on decadence.

It is in this pleasure-seeking high culture of this age, that the real causes 

of decline are to be found. The courts at Delhi, Istanbul and Isfahan, now 
captive of their extravagant routines and almost alienated from the realities 
of the vast empires they controlled, the courtiers and the elite families who 
contributed so much to the decadence and absolutism of the courts and the 

concentration of wealth in fewer and fewer hands are the indicators of a 
civilization at the brink of disastrous ruin. The Islamic scientific tradition 

became a caricature of its past glory in these three centuries and those who 
had cultivated it, were replaced by those who preferred to seek pleasure in 

the finite realm of the senses, rather than the splendors of the spirit.

When this interlude of three centuries came to its close, and the high 

culture and the decadent practices felt threatened by the approach of 

foreign armies at their doorsteps, it was already too late. The West had 

achieved a decisive edge over the Muslim world through remarkable 

advancements in science which were quickly translated into technologies 

which produced superior weapons, enhanced industrial production and, 

most of all, a vast reservoir of energy which sought to expand their 

frontiers, both physically as well as intellectually. The future historians of 

Islam must divert their attention to these three centuries in order to 

understand the causes of decline and the withering of the Islamic scientific 

tradition. Those who have sought “internal causes” in the very foundations 

of Islam have misled these efforts for too long and with disastrous results. It 

is time for a total new orientation and a new search.
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One should also not forget the impact of the timing of certain 

inventions in Europe. One of the most important and fateful aspects of the 
new developments was a rapid shrinking of the globe. Science produced 

skills, tools and techniques. Technology produced weapons and means of 

transportation; all synchronized with a time when wars could still be fought 

in distant lands and victories could still be held for long time without 

endangering global repercussions. It was a time when victories and defeats 

were still isolated and localized affairs. It was also a time when the Muslim 

world was so divided that one part of it could not come to rescue the other 
part. This global dimension of the impact of modern science, this rapid 

shrinking of the planet, passed through that phase and then came to a new 
phase in the post World War II era. The timing of events was a major factor 
in deciding the fate of the Islamic scientific tradition and thus of the 

relationship between Islam and science.
It is also important to mention that before it faded from the Muslim 

lands, a large part of the Islamic scientific tradition had been transmitted 
to Europe. This transmission and the subsequent transformation of the 

Islamic scientific tradition in Europe is an integral episode in the 

emergence of a new Islam and science discourse and is the focus of the next 
chapter. 1 2

1. This section is partially based on my paper “Islam and Science:
Formulating the Questions”, Islamic Studies, vol. 39 (2000), no. 4, pp. 
517-70. '

2. For further details on Isidore, see Stahl, William H. (1962), Roman Science:
Origins, Development and Influence to the Later Middle Ages, University of 
Madison Press, Madison, pp. 213-23.

CHAPTER SIX

Transmission and Transformation

Hie relationship between the Islamic scientific tradition and modem 
western sdence forms a crucial link in the exploration of the contemporary 
Islam and sdence discourse. Fortunately, the transmission of the Islamic 
sdentific tradition to the West is not as obscure a subject as the transmission 
of the pre-lslamic traditions to the Islamic tradition. Likewise, the paths 
leading to the appropriation and transformation of the material received 
by the West are also more amenable to scrutiny, though many texts have not 
been studied yet and many questions remain unresolved. However, inquiry 
into the process of transmission and transformation of the Islamic scientific 
tradition in Europe can only yield fruitful results if it is studied within the 
larger historical context in which it took place. In order to understand this 
larger context, we will start with a brief description of the European 
scientific tradition in the Middle Ages and then examine the process of 
transmission of the Islamic scientific tradition and finally explore the 
ultimate fete of the received material.1

The European scientific tradition of the Middle Ages was primarily 
situated in the network of Christian monasteries, spread throughout 
Europe. These monasteries had started as early as the fourth century. By 
the time St. Benedict (d. ca. 550) established his monastery at Monte 
Cassino, south of Rome, this way of life had matured to the extent that 
rules were formulated to govern the lives of those who chose to live in these 
monasteries. The Benedictine Rules were widely adopted within Western 
monasticism. The monastic life was primarily devoted to contemplation 
and worship but there are enough examples to dispel the generally held 
view that natural philosophy (as science was then called) was totally absent 
from the monastic tradition. The well-known examples of Isidore of Seville 

| (ca. 560-636) and the Venerable Bede (d. 735) testify to the presence of a
2 

tradition that was not wholly devoid of interest in nature and its study. His 
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works range from biblical studies to theology, literature and history. Two of 

his works, Nature of Things and Etymologies, are monumental treatises of the 

Middle Ages that offer encyclopedic accounts of the whole range of classical 

learning. Bede, who entered the monastery of Wearmouth in Northumbria 

in northeastern England near modem Newcastle at the age of seven to 
spend the remainder of his life there, has also left his mark on a whole 

range of subjects taught in the eighth century. Among his works are 

Ecclesiastical History of the English People and On the Nature of Things as well as 

two textbooks on timekeeping and the calendar.
The focus of monastic tradition was ecclesiastical but this does not mean 

that medicine, logic and other Greek and Roman sciences were altogether 
absent from the communal life. We know for sure that Boethius (480-524) 
translated parts of Aristotle’s logic and composed handbooks on the liberal 

arts. Gregory (ca. 550-604), who became Pope in 590, left behind a 

respectable body of sermons, lectures, dialogues and biblical commentaries. 
Toward the end of the eighth century, there was another burst of energy 

that revived the tradition of learning, this time under the patronage of 
Charlemagne who inherited a Frankish kingdom in 768 that contained 

parts of modem Germany and most of France, Belgium and Holland. By 

the time of his death in 814, he had enlarged his kingdom to include more 

German territory, Switzerland, part of Austria and more than half of Italy. 
His empire, known as the Carolingian Empire, was the first centralized 

empire to appear in Europe since the Roman Empire. Charlemagne 
instituted a state-wise educational enterprise under Alcuin (ca. 730-804), 

headmaster of the cathedral school at York in northern England, who was 

especially brought to the court of Charlemagne to direct the new 

educational enterprise.

It was this educational system established by Alcuin that was to initiate 

the transmission of Greek learning (through the Arabic route) into Western 

Europe. An imperial edict mandated the establishment of cathedral and 
monastery schools. This laid a foundation on which was built the grand 

edifice of learning in the later centuries. Alcuin attracted a group of 
scholars who were interested in serious theological reflections and it was 
this system of schools that produced men like John Scotus Eriugena (/L 

850-75)—an Irishman attached to the court of Charlemagne’s grandson, 

Charles the Bald. Scotus was the most influential and ablest scholar of the 

ninth century Latin West with an excellent command of Greek, learned in 

the monastic schools. He was to translate a number of important Greek 

works into Latin, in addition he wrote several original works in Latin.

A century later, another beneficiary of Carolingian educational system, 

Gerbert (ca. 945-1003), was to become one of the first intellectual links 

between Islam and Latin Christendom. Gerbert arose from his humble 
beginnings to the high office of Pope through a series of dramatic events 

that exhibit his sharp intelligence as well as scholarship. His election as 
Pope Sylvester II in 999 provided him an institutional structure for the 

pursuit of his scholarly ambitions. But already in 967 when Gerbert crossed 

the Pyrenees into the northeastern comer of Spain to study mathematical 
sciences with Atto, the bishop of Vich, he had forged a link with the Muslim 

Spain which was to serve as a decisive point of contact between the Islamic 
scientific tradition and the Latin West.

Gerbert’s letters are our source for ascertaining the extent of his interest 
in Islamic sciences at this early stage of intellectual interaction between 
Muslim Spain and Europe. Th/ Letters of Gerbert with His Papal Privileges as 

Sjbester II, provide ample testimony to Gerbert’s wide-ranging interests as 
well as influence. In these letters, one finds Gerbert asking for specific 

manuscripts and books. In one letter, he asks for a book on numbers by the 

Arabic speaking Christian Joseph the Spaniard, in another, he asks for a 

book on astronomy which had been translated from Arabic by Luptins. He 
instructs friends on mathematical and geometrical problems and imparts 

instructions on the construction of astronomical models as well as on the 

use of the abacus for multiplication and division, using Arabic numerals.

Transmission

After the Viking and Magyar invasions of the ninth and tenth centuries 

which devastated much of Europe, there came a period of strong 

monarchies, political stability and economic growth. The reasons for these 

developments are complex and beyond the scope of the present study. 

Suffice it to say that after being a receiver of foreign armies for centuries, 

Western Europe reversed the pattern and became an aggressor, first in 

Spain and then in the Holy Land where it dispatched armies of crusaders.

6. Lattin, Harriet Pratt (ed. and tr., 1961), The Letters of Gilbert with His Papal 
Privileges as Sylvester II, Columbia University Press, New York.

3. Stahl (1962), pp. 223-32.
4. For these details, see Lindberg, David (1992), TA/ Beginnings of Western

Science, University of Chicago Press, Chicago, p. 185.
5. Ibid., and passim.
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Amidst rapid urbanization, a new educational system emerged. Stable, 
prosperous monarchies, continuous economic growth and increased 
agricultural production between 1000 and 1200 contributed to a 
population explosion during which the population of Europe may have 
quadrupled.7 8

7. Herlihy, David (1982), “Demography” in Joseph R. Straye (ed.), Dictionary
of Middle Ages [henceforth DMA}, 13 vols. Scribner, New York, vol. 4, 
pp. 136-48.

8. On the medieval schools, see Orme, Nicholas (1973), English Schools in the
Middle Ages, Methuen, London and Contreni, John J., “Schools, 
Cathedral” in DMA, vol. 11, pp. 59-63.

9. None of these dates can be taken as fixed. They represent a development
in the history of Western Europe that spanned two centuries. For an 
introduction to the history of universities, see Astrik L. Gabriel, 
“University” in DMA, vol. 12, pp. 282-300. Also see Makdisi, George 
(1981), The Rise of Colleges: Institutions of Learning in Islam and the 
Edinburgh University Press, Edinburgh. 10. Ibid.

During the eleventh and the twelfth centuries, along with the 
population explosion, there arose a chain of new schools throughout 
Western Europe with far broader aims than those of monastery schools. 
What is important for our purposes is the fact that these schools were 
centered on the interests of the “master” who directed them, just like the 
schools in the Islamic civilization that attracted students to a particular 
teacher whose name was synonymous with that of the school. And just like 
their counterpart in the Muslim world, these European schools were not 
fixed geographically; they went where their master-teacher went. These 
new schools multiplied. The number of students and teachers increased 
and some of them became large enough to need organization and 
administration; this was the beginning of universities that would 
subsequently become home to an intense scientific activity.

These universities arose in Western Europe as spontaneously as the 
schools had. At that early stage, universities were not educational 
institutions with buildings and charters; rather, the early universities were 
merely voluntary associations or guilds where teachers and students 
pursued their common interests. The word “university” (from the Latin 
universitas) merely meant a guild, corporation or association where people 
pursued common (universal) ends; it had no structural and organizational 

connotations. Nonetheless, the customary date for the masters of Bologna 
to have achieved university status is 1150, for those of Paris, about 1200 
and those of Oxford by 1220.9 10

The presence of stable monarchies created opportunities for 

employment of learned scholars at courts as well as the need for 
administramrs for growing state institutions. This meant expansion of 
universities and their curricula. Education in these early universities 
followed the centuries-old tradition of guilds that had been established all 
over the world. A student entered university at about age fourteen and 
studied with a teacher for three to four years, attending lectures and 
discussing various books and authors. At the end of that period, the student 
would present himself to be examined for young man’s degree. Having 
passed this examination, the student now became a sort of journeyman who 
could impart instructions to new students under the direction of a master, 
while he continued studies. After another period of three to five years, the 
student could present himself for a higher examination that would confer 
lull rights on him and give him full membership in the faculty of arts. 
These universities were bigger than schools; numbers varied from 200 to 
800 students. Oxford probably had 1,000 to 1,500 students in the 
fourteenth century, Bologna was of similar size but Paris may have had up 
to 2,500 students.0

For our study, more than the number of students, we need to know the 
curriculum of these universities. What was taught changed over time but an 
interesting feature of these early universities was their uniformity in 
curriculum. There were minor differences in emphasis but almost all 
universities taught the same subjects from the same texts. This may have 
been the result of paucity of texts at this stage but this common curriculum 
produced a phenomenal result: medieval Europe acquired a universal set 
of Greek and Arabic texts as well as a common set of problems which 
facilitated a high degree of student and teacher mobility across countries. 
Thus teachers earned their ius ubique docendi (right of teaching anywhere) 

and moved between different universities, all of which used Latin as their 
language of instruction. This, again, demonstrates an important parallel 
between medieval Europe and the Muslim world where Arabic was the 

universal language of scholarship and where students and teachers easily 
moved across a vast geographical expanse.

Perhaps the most important characteristic of the Aristotelian tradition 

in the medieval European university curriculum is the fact that from its 
modest beginnings in the twelfth century, it grew to hold center stage by 

the second half of the thirteenth century. This was, partly, due to the
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intense transmission activity that had brought the whole Aristotelian corpus 

from its Arab home to Europe. This was done through the links between 

the Muslim world and Europe that had always remained active because of 

travelers, traders and bordering cities with their multi-lingual populace. As 

early as 950 CE, there was an official exchange of ambassadors between the 

courts of ‘Abd al-Rafrman (277-350/890-961) at Cdrdoba and Otto (912-

973) in Frankfurt. As already mentioned, Gerbert had gone to northern 

Spain in the 960’s to learn Arabic mathematical sciences. A century later, 

Constantine (fl. 1065-85 CE), a North African who had become a 
Benedictine monk, went to the monastery of Monte Cassino in southern 

Italy where he translated medical treatises from Arabic into Latin. These 

included the works of Galen (d. 129) and Hippocrates (ca. 460 - ca. 377 BC), 
which were to become the foundations of medical literature in the West.11 12 11

11. McVaugh, Michael, “Constantine the African” in DSB, vol. 3, pp. 393-5.
12. Spanish and often Arabic-speaking Christians.

11 Gerard is comparable to Hunayn ibn Ishaq, the Nestorian Christian who 
is credited with a large number of translations, ranging from medicine, 
philosophy, astronomy, mathematics to magic and oneiromancy 
(divination through dreams) from Greek and Syriac into Arabic. Out of 
the 129 titles enumerated by him in his RisdZa, he himself translated 
about 100 into Syriac or Arabic or into both. The list is not exhaustive. 
To my knowledge no study exists which compares the impact of the 
life and work of these two men, separated by three centuries but so 
comparable in their roles as transmitters of knowledge from one 
civilization to another. Hunayn’s life is a fascinating story, both of one 
man’s commitment to a life devoted to scholarship as well as of the 
vibrant currents that were flowing into the Islamic scientific tradition 
during his life. Biographical material on Hunayn has been collected by 
G. Gabrieli (1924), “Hunayn ibn Ishaq” in Isis, vol. 4, pp. 282-92; by 
Lutfi Sa'di (1934), “A Bio-bibliographical Study of Hunayn ibn Ishaq 
aPlbadi” in Bulletin of the History of Medicine, vol. 2, pp. 409-46, and in 
Meyerhofs notes to al-Bayhaql (1948), Tatimmdt, Osiris, vol. 8, pp. 122- 
217. For a short biographical note see entry by G. Strohmaier, 
"Bunayn b. Ishaq al-‘Ibadi”, El, vol. 3, pp. 578-81. Likewise the 
medieval European translation movement can also be compared with 
the earlier Baghdad translation movement which brought a large 
number of Greek, Persian and Syriac texts into Arabic during a period 
extending from eighth to tenth century. I

These were, however, “harmless translations”; they did not impinge 

upon faith nor pose any problems for the new class of educated Europeans 

who found a most attractive intellectual reservoir in Spain. The presence of 

Mozarabs, a cosmopolitan culture, ample supply of Arabic texts and 

generous patronage combined to produce a translation movement which 

was to transform European learning over the course of a century and a 

half. While this translation activity was beginning, the reconquest of Spain 

further helped the process. The fall of Toledo in 1085 into Christian hands 

provided an excellent library that was exploited to the maximum extent 

during the next hundred years.

In an atmosphere ripe with enthusiasm, adventure, conquest, patronage 
and texts, there was no dearth of translators. Many Spaniards were fluent 

in Arabic. John of Seville (/Z. 1133-42) translated a large number of 

astrological works; Hugh of Santalla (/Z. 1145) also translated works on 

astrology and divination and Mark of Toledo (/Z. 1191-1216) translated 

Galenic texts. Those who came from abroad included Robert of Chester (/I. 

1141-50) from Wales, Hermann the Dalmatian (/Z. 1138-43?), a Slav and 

the Italian, Plato of Tivoli (/Z. 1132-46).

The first translations were done without a scheme and merely for the 

sake of transmission of knowledge. But soon there arose need for 

translation of specific works whose references had been found in earlier 

translations and these were done by able translators who searched for these 

texts. Among the greatest of these translators was Gerard of Cremona (ca.

1114-87) who came to Spain in the late 1130s or early 1140s from northern 

Italy in search of Ptolemy’s Almagest. He found a copy in Toledo, where he 

remained until he could master Arabic to translate it. But once in Toledo, 

Gerard also found a host of other texts that were simply astounding in 

character. Over the next thirty to forty years, he was to produce an 

enormous number of translations, no doubt with the help of a team of 

assistants. Thus, in addition to Almagest, he is credited with the translation 

of al-Khwarazmi’s Algebra, Euclid’s Elements and fifteen other works on 

mathematics and optics; fourteen works on logic and natural philosophy, 

including Artistotle’s Physics, On the Heavens, Meterology, and On Generation 

and Comiption; he translated twenty-four medical works, nine of these were 

Galenic treatises and one was Canon of Medicine, Ibn Slna’s monumental 

work which was to remain as the mainstay of medical curriculum all over 

Europe for at least four hundred years. The total number of books 

translated by Gerard of Cremona is between seventy and eighty; all of these 

were of high quality because of his excellent command of languages as well 
as subject matter.15

The Greco-Latin translation movement continued well into the 

thirteenth century. Just like the Greco-Arabic translation movement, it 

became more refined over time and as the technical terms and ability of
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the translators improved, many works were retranslated. William of 

Moerbeke (/?. 1260-86) was one such translator who provided a complete 

Aristotelian corpus to Latin Christendom along with translation of major 

Aristotelian commentators. He also revised older translations and 

translated a number of Neo-Platonic works.

Reception of the Islamic Scientific Tradition

With this background in mind, let us now examine how this received Greek 

and Islamic tradition was to first become the dominant intellectual force in 
the medieval West and then give way to a new and opposing force out of 

which grew the worldview that was to produce modem science. The first 

thing to note is the texts that were translated. The medieval West seems to 

have been interested in medicine and astronomy at the beginning of the 
translation movement in the tenth and eleventh centuries. During the first 

half of the twelfth century, a large number of astrological works were 

translated along with enough mathematical works to allow a successful 

practice of astronomy and astrology. But medicine, astronomy and 

astrology in the Islamic tradition were grounded in a powerful metaphysical 

foundation and they could not have been understood without 

understanding the foundations on which they were constructed. Thus, a 

large number of philosophical works were also translated at the beginning 

of the second half of the twelfth century; this activity continued into the 

thirteenth century and eventually almost all metaphysical works dealing 

with the foundations of Islamic scientific tradition in general and medicine 

in particular were translated into Latin. This meant philosophers who had 

been interested in the Aristotelian corpus—from al-Kindi to Ibn Sina, as 

well as others, such as Abu Bakr al-Razi, whose works were needed to 

properly understand and grasp the philosophical foundations of the 

Islamic scientific tradition.
Let us also note that, contrary to the commonly held notion prevalent in 

the works of many Muslim scholars, it was not the Islamic scientific 

tradition that had arrived in Europe to take it out of its so-called Dark 

Ages—if anything like that ever existed. It was the inner dynamics of the 

European civilization that had created a particular need that was fulfilled 

by making use of the material from the Islamic scientific tradition. Even a 

cursory glance at what was translated makes this point abundantly clear. 
Fortunately, we can reconstruct, with reasonable accuracy, what was

translated as well as when and by whom:14 Ibn Sina was one of the first to 
be translated into Latin. The physical and philosophical parts of his Kitab 

translated by Dominicus Gundissalinus and John of Seville in 
Toledo in the twelfth century; Alfred of Sareshel translated the chemical 
and the geographical parts in Spain at the beginning of the thirteenth 
century and aZ-ganwn fi't-fibb was translated by Gerard of Cremono in 
Toledo in the twelfth century. Among other translations done between the 
eleventh and the thirteenth centuries are the works of Ibn Rushd by 
Michea! Scot in the early thirteenth century; of Ibn al-Haytham translated 
by more than one translator toward the end of the twelfth century; of al- 
firabi by Gerard of Cremona in Toledo in the twelfth century; and of Abu 
Bakr al-Razi by Gerard of Cremona and Moses Farachi in Toledo and Sicily 
io the twelfth and thirteenth centuries. Works by al-Kindi were translated 
by Gerard of Cremona in Toledo in the twelfth century; those of al- 
Khwarazmi by Adelard of Bath and Robert of Chester in the twelfth century 
and Jabir ibn Hayyan’s numerous works were translated by various 
translators in the twelfth and thirteenth centuries.

14. Crombie (1995), pp. 56-8.

This somewhat incomplete, but representative, list clearly shows that the 
European intellectual tradition was looking for a particular type of 
material; that it was not interested in the Islamic tradition per se\ rather, in 
the course of its development, it needed to recover its own antiquity; it 
found it in Aristotle’s Arab home and recovered it. In this process, it came 
across Ibn Sina, al-Kindi and Ibn Rushd and took them as well—not as 
representatives of the Islamic scientific tradition but as commentators of 
Aristotelian corpus. Notice that those whose works were translated were 
translated because of their importance for Aristotelian studies and not for 
their contributions to the Islamic scientific tradition. Had the Islamic 
scientific tradition been the need and focus of the European science, the 
list of translated material would not have been restricted to the above 
group of scholars and scientists, all of whom were profoundly interested in 
Aristotle. In that case, it would have been interested in the works of science 
as such and would not have omitted such important scientists as Abu 
Rayhan al-Biruni, Ibn Sina’s able contemporary whose vast corpus of 
wiling, which indudes 180 works of varying length embracing all known 
fields of sdence. These omissions are more than accidental. In fact, the real 
appreciation of al-Biruni had to wait until the twentieth century. And this is 
not an isolated example. Medieval Europe was equally uninterested in a 
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host of other Muslim scientists whose contributions did not fit the 

requirements of the nascent science in Europe.

Intellectual Milieu

In order to understand the true meaning of this translation movement and 

its impact on the subsequent developments, we need to reconstruct the 

intellectual milieu in which these translations arrived, first as a trickle and 

then as a torrent. Until the twelfth century, European intellectual life was 

relishing a peaceful but fervent expansion of the educational system. 

During the early part of the twelfth century, recovery of the writings of the 

Latin church fathers, a few translations of Greek works (Plato’s and

parts of Aristotle’s Logic) and a few new translations both from Greek and 

Arabic quietly flowed into the main stream of the new educational activity.

But the large-scale translation activity of the thirteenth century that 

opened the floodgates of knowledge from a civilization that was considered 

to be hostile, pagan and dangerous, posed a serious threat to the 

intellectual life. The new material was simply irresistible in its utility, power 

and quality. And some of it was harmless, as far as the religious and 

philosophical beliefs were concerned. Thus treatises on mathematics, 

optics, meteorology and medicine were welcomed. Euclid’s Elements, al- 

Khawarazmi’s Algebra, Ibn al-Haytham’s Optics, Ibn Sina’s Canon of Medicine 

and even Ptolemy’s Almagest posed no serious threat but when it came to 

works which had profound metaphysical implications, there was no easy 

solution. Once translated and circulated, these works could not be un

translated and removed from the intellectual horizon of Western Europe 

and their presence posed a serious threat to the religious beliefs, and 

demanded immediate response.

Aristotle and his Muslim commentators were the first to meet resistance. 

In 1210, a council of bishops issued a decree forbidding instruction on 

Aristotle’s natural philosophy within the faculty of arts; this decree was 

renewed in 1215 by the papal legate Robert de Courqon. Though this 

decree was only applicable to Paris, it marks the beginning of a long 

process that would eventually cast shadows over the later history of science 

and religion discourse in the West. Bans on Aristotle (1210, 1215 and 

1231) had a short life and by 1240, Aristotle’s works on natural philosophy *

15. On reception of Aristotle in Paris, see Fernand Van Steenberghen 
(1955), Aristotle in the West, tr. by Leonard Johnston, Nauwelaerts, 
Louvian. •B**' I''

rtft being taught in Paris as they had been taught in Oxford and Bologna. 
By 1255, Aristotle had won a respectable place in the academia; in that 
yor the faculty of arts at Paris passed new statutes that made it mandatory 
io indude all known works of Aristotle in the curriculum. This change was 
accompanied by another change that is of interest for our topic. Aristotle 
did not barge upon the intellectual tradition of the West unaided; he was 
received in company of Ibn Sina whose Platonized versions of Aristotelian 
corpus posed serious threats of pantheism.

However, around 1230, the commentaries of Ibn Sina started to be 
replaced by those of Ibn Rushd, in whom the Latin West discovered a more 
authentic and less Platonized commentator. It was for this reason that Ibn 
Rushd, who became known as tAz Commentator, was to enjoy immense 
respect and popularity in the West. But in spite of his new companion, 
Aristotle was still as unacceptable to the Christian West as he had been to 
the Muslim East when he first arrived in his Arab home. Both the Islamic 
and the Christian traditions had to struggle with an Aristotelian cosmos 
that was made up of eternal elements and destined to last forever because 
the dements had not come into being at any moment and hence they will 
not cease to be.

This was obviously in direct contradiction to the opening chapters of 
Genesis. Likewise, both traditions were threatened by the Aristotelian 
notion of the Prime Mover as the deity that was eternally unchanging and 
hence incapable of intervening in the operation of the cosmos that ran on 
its own on the basis of cause and effect relationships. Obviously there was 
no room for miracles—a central element in both the Islamic as well as the 
Christian traditions. But this was not all. There were other troubling 
dements in Aristotelian system which had sparked intense debates in the 
Muslim world and which now arrived in the Latin West: the astrological 
theories which accompanied Aristotle’s philosophy taught that human acts 
and will were influenced by celestial objects and hence they impinged upon 
Christian notions on sin and salvation; the nature of soul in Aristotle’s 
philosophy which argued that the soul was the form and organizing 
principle of the body and had no independent existence. It needed a body 
to exist and hence at death, both the individual’s form (i.e. body) and soul 
ceased to exist—a notion which was, once again, incompatible with 
Christian teachings on the immortality of the soul.

But these specific concepts which were incompatible with Christian 
leachings were merely the tip of the iceberg; at a more fundamental level, 
Aristotle posed the same threat to Christianity as he had posed to the
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Islamic tradition: his system was taken to be a rational alternative to the 

revealed knowledge. This opened floodgates of another kind; now 

Aristotelian philosophy was standing at par with theology and as a rival to 

biblical studies. A chasm had opened; one could follow theological methods 

and arrive at one conclusion or follow philosophical methods to arrive at a 

totally opposite conclusion, with both claiming to be true. This was the 

beginning of the classical fight for authority: the rivalry between Athens 

and Jerusalem, a fight that would be won by Jerusalem for a short while 

and then lost forever.

As the century ran its course, Aristotle bloomed in the new universities. 

The most attractive feature of Aristotelian philosophy was its completeness. 

Aristotle had constructed a cosmos in which everything was in place; 

everything followed a simple basic set of logical assumptions. He offered a 

cosmology in which the universe and its constituents were convincingly 

mapped—from the outer heavens to the earth in the centre, everything 

had a function and all functions were explained. He provided details that 

the West had never heard before. From his account of motion to the rich 

and detailed descriptions of his biological corpus, everything fitted well in 

his orderly cosmos which was explained in terms such as form, matter, 

substances, actualities and potentialities, the four causes, the four elements, 

contraries, nature, change, purpose, quantity, quality, time and space. By 

the second half of the thirteenth century, new commentaries had started to 

appear and the Latin West had started to come to terms with Aristotle. 

Robert Grosseteste (ca. 1168-1253) was one of the first to produce a 

commentary on Aristode’s Posterior Analytics, which tried to harmonize 

Aristotelian notions with Christian beliefs through Platonic and 

Neoplatonic influences. Grosseteste’s cosmology made use of Neoplatonic 

emanationism to reintroduce the biblical account of creation ex nihilo into 
Aristotle’s cosmology.16

16. For details of Grosseteste’s cosmology, see James McEvoy (1982), Th 
Philosophy of Robert Grosseteste, Clarendon Press, Oxford, pp. 149-88 
and pp. 369-441.

Roger Bacon (ca. 1220-ca. 1292) was to continue Grosseteste’s work well 

into the thirteenth century. Bacon was a tireless champion of the new 

learning and he saw no conflict between Aristotelian philosophy and his 

own theology. But others were more cautious. In particular, the attitude of 

the Franciscan order around the middle of the thirteenth century was one 

of extreme caution. Bonaventure (ca. 1217-74), who had studied liberal arts

and theology at the University of Paris and then stayed on to teach 
iheology from 1254 to 1257 before resigning to become a minister general 

| of the Franciscan order, respected Aristotelian philosophy but he was much 
more cautious than Bacon about the utility of philosophy in matters of 
faith. Grosseteste, Bacon and Bonaventure made important contributions 
io finding a way out of the impasse that the Aristotelian corpus had 
produced but it was left to two Dominicans, Albert (ca. 1200-1280) and 
Thomas Aquinas, who were active in the middle and later years of the 
thirteenth century to forge a powerful synthesis between Aristotelian 
philosophy and Christian faith. Albert was bom and raised in Germany, 
educated at Padua and the Dominican school in Cologne. He arrived in 
hris in the early 1240s to study theology and became the master of 
theology in 1245. From 1245 to 1248, he was the Dominican professor at 
Paris; Thomas Aquinas studied under him and when Albert was called back 
to Cologne in 1248, Thomas accompanied him.

Albert wrote his voluminous commentaries on Aristotle after his 
departure from Paris. Before him, no one in the Western Christendom had 
paid so much serious and sustained attention to Aristotle. In many ways, he 
resembled Ibn Sina. Both men were profoundly impressed by Aristotle, 
both wanted to remain independent of Aristotle’s influence and both tried 
to harmonize their faiths with Aristotelian philosophy. No wonder, Albert 
was heavily influenced by Ibn Sina’s works. The twelve volume nineteenth- 
centuiy edition of Albert’s works, consisting of more than 8,000 pages, 
stands as a monumental testimony to Albert’s contribution in forging a 
synthesis between Aristotelian philosophy and Christian faith. Albert was 
able to produce this synthesis because he not only knew his Aristotle, he 
was also at home with the works of masters of Islamic philosophy who had 
produced their own synthesis of Islam and Aristotelian philosophy before 
him. Thus one finds in Albert’s works a heavy dependence and borrowing 
from a range of Muslim and Greek authors such as al-Kindl, Ibn Rushd, 
Plato, Eudid, Constantine the African and many others.

Albert’s able student, Thomas Aquinas (ca. 1224-1274), was to add to 
the contributions made by his teacher. Both respected philosophy but not 
at the expense of theology, both understood the power of philosophy and 
both tried to use that power in service of faith. But in many ways Aquinas 
went farther than his teacher in addressing thorny issues. In his book On 
Hit Unicity of the Intellect, Against the Averroists, he dealt with the issue of 
monopsychism and the nature of the soul. He agreed with the Aristotelian 
doctrine that the soul is the substantial form of the body, but he argued 
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that this is a special kind of form; one capable of existing independent o 
body so that when body perishes, soul does not.

Along with these efforts to harmonize Aristotelian philosophy with 
Christian faith, there was a parallel current in the later half of the 
thirteenth century Europe that disregarded the dictates of theology and 
opted for pure philosophy. Siger of Brabant (ca. 1240-84), in his earlier 
years and Boethius of Dacia (fl. 1270) were two representatives of this 
current. Both felt that a compromise between philosophy and theology is 
not possible. As a philosopher, one has to remain true to its principles and, 
though in the end he remained attached to his faith as a Christian, 
Boethius felt that as a philosopher, he could not defend his belief in a 
created universe. Natural philosophy cannot admit the possibility of 
creation, he felt, because such an admission will introduce an element of 
supernatural to the natural causes. Although Boethius had professed his 
faith openly, he and other members of his group were considered radicals 
and in 1270 and 1277, two condemnations were issued by Etienne 
Tempier, the bishop of Paris. The former condemned thirteen 
philosophical propositions allegedly taught by Siger and his fellow radicals 
in the Faculty of Arts and the latter condemned 219 propositions. This was 
a strong official response to the radical Aristotelianism that spread in 
academic circles in Paris. ' Rather than serve a severe blow to Aristotelian 
philosophy, this condemnation merely added fuel to the fire. Aristotle had 

arrived in Europe from his Arab home to stay. And men like Thomas 
Aquinas had made a place for him in the main discourse. The force of 
condemnation wore off with time and in 1323, Pope John XXII elevated 
Aquinas to the rank of saint and in 1325, the bishop of Paris revoked all 
articles of the condemnation of 1277 applicable to Aquinas’ teachings.

The problems were not resolved, however. With time, they became 
more sophisticated. It was realized that at the heart of the problem lie two 
epistemological claims: one by philosophy and the other by theology. 
Toward the end of the thirteenth century and early in the fourteenth, men 

like John Duns Scotus (ca. 1266-1308) and William of Ockham (ca. 1285- 
1347) tried to diminish the area of overlap between theology and 
philosophy by questioning the ability of philosophy to address articles of 
faith with demonstrative certainty. In this attempt to separate theology and 

philosophy, there was also an effort to achieve peace and cohabitation. The 
central doctrine of this peace plan was that the articles of faith could not be 
challenged by philosophy and natural philosophy could not encroach on 

religious grounds.

I The influence of Islamic scientific tradition and the debates that it 
I sparked in the theological circles ran their course, often echoing an earlier 
I tn when these issues were bitterly contested within the Islamic world. A 

I good example is the emphasis on divine omnipotence in the theological 
I debates of the fourteenth century—a theme which was central to 

I Christianity. If God is absolutely free and omnipotent, this means that the 
physical world is contingent rather than necessary. This means that there is 

' no necessity that it should be what it is; it is entirely dependent on God’s 
Will in all respects: in its form, function, operation, in fact, in its very 
existence. The observed physical laws are not necessary; they are imposed 
by the divine will. The cause and effect relationships, too, are not 
necessary; they are contingent Fire bums but not because fire and the act 
of burning are necessarily connected; rather it is so because God chose to 
connect them, empowering fire for the function of burning. God is free, 
and can choose to “disconnect” the relationship between fire and its power 
to bum, as He did in the case of Shadrach, Meshach and Abednego when 
they were cast into the burning furnace but were not harmed, as the Book 
of Daniel recounts (in chapter 3); this miracle represented a perfect 
example of God's omnipotence and His right to suspend natural causation 
when He chose. It is no accident that while reading these arguments, one 
feels as if one is reading al-Ghazali: “In our opinion, the connection 
between what is habitually believed to be a cause and what is habitually 
believed to be an effect is not necessary,” al-Ghaz^li had written in his 
seminal work, Tahajut al-Falasifah (The Incoherence of the Philosophers),

But [with] any two things, where “this” is not “that” and 
“that" is not “this” and where neither the affirmation of 
the one entails the affirmation of the other nor the 
negation of the one entails negation of the other, it is 
not a necessity of the existence of the one that the 
other should exist, and it is not a necessity of the 
nonexistence of the one that the other should not exist. 
For example, the quenching of the thirst and drinking, 
satiety and eating, burning and contact with fire, light 
and the appearance of the sun, death and decapitation, 
healing and the drinking of medicine...so on, to 
include all observable among connected things in 
medicine, astronomy, arts and crafts. Their connection 
is due to prior decree of God, who creates them side by 
side, not to its being necessary in itself, incapable of 
separation. On the contrary, it is within [divine] power 
to create satiety without eating, to create death without 
decapitation, to continue life after decapitation, and so
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on to all connected things. The philosophers denied 
the possibility of [this] and claimed it to be 

impossible.

This is not an isolated coincidence; the medieval European debates on 

natural laws and their relationship with religion bear a striking 

resemblance to similar debates in the Muslim world. This resemblance is 

the result of a similar process in two different contexts in the two 

civilizations. In the Muslim world, al-Ghazali’s reflections on causality were 

the mature product of discourse on Aristotelian philosophy which had gone 

through a full circle—from initial encounter through translation to 

acceptance and then appropriation and critical reflection. The debates in 

the fourteenth century Europe were likewise a product of refinement and 

critical reflection on fundamental questions that arose from the encounter 

between Christianity and the Aristotelian corpus. In both cases, this 

produced two divergent views. According to the first view, nature did not 

have its own permanently assigned laws; rather, it depended, wholly and 

without exception, on divine will for the continuous validity of its laws. 

According to this view, any other explanation of natural laws would amount 

to compromising God’s omnipotence. According to the second view, it was 

held that God could have chosen to create any world He wished, but He 

chose to create this world with its laws; hence natural philosophy can only 

discover the laws which this world exhibits, laws which are universal and 

can be discovered by going out to look for them.

The former view provided an easy explanation of miracles. It also 

created room for God’s absolute and ordained powers by arguing that 

God’s omnipotence gave Him the power to create any kind of world out of 

an infinite number of possibilities but having created this world, God chose 

to manifest His power in a particular mode and since He is a consistent 

God, He does not tinker with His creation and having created this world, 

God’s activity manifests within the existing order (i.e. His ordained power); 

of course there are exceptions to this general rule, but they are extremely 

rare. According to the latter view, unless the natural world was taken on its 

own absolute value, with its own well-established laws, there was no serious 

way of studying the order and laws that were inherent in the world. These 

latter arguments were a powerful motivation for going out and discovering 

these laws though that did not happen until three centuries later and by 

die tune it happened, the medieval world had been shattered and pushed 
into the confines of history.

Transformation

Hie Islamic scientific tradition provided a large amount of data and 
theories to the European tradition but all of this was appropriated and 
eventually transformed. It was this transformed tradition that gave birth to 
modem science. No doubt this transformation is intimately linked to the 
internal dynamics of the European civilization, but the famous “continuity 
debate", which has received a lot of attention within the history of Western 
science, links this process to the transformation of the material received 
from the Islamic tradition. This debate revolves around the crucial issues of 
‘continuity" and “discontinuity” of modem science with the medieval 
science. One group of historians of science claims that modern science is 
the natural outcome of an internal process of growth of science in which 
the medieval sdence was but one step in a continuity that goes back to 
antiquity. The opposite camp holds that modem science has nothing to do 
«ith its medieval precursor. In between these two extremes lie a host of 
intermediate positions. This is not a place to delve deeply into this debate 
but we do need to briefly outline the broad concerns of this discourse 
because an understanding of the relationship between the Islamic scientific 
tradition and modem science depends on how the central issues in the 
‘continuity debate” are understood.

The central questions in the “continuity debate” have been well 
formulated by David Lindberg in his 1992 work, The Beginnings of Western 
Sana:

What difference did the ancient and medieval scientific 
tradition make in the long run? Did it have a 
permanent or continuing influence on the course or 
the shape of Western science, or was it an 
inconsequential cul-de-sac that ultimately led nowhere? 
Or to pose the question in its most common form, were 
medieval and early modem science continuous with 
each other, or discontinuous?

hi retrospect, the normative Western tradition was to pass a judgment 
°n the Middle Ages as a period of darkness, stagnation and decay. This was 
already the verdict of the major voices in the seventeenth century. Francis

17. Al-Ghazali, Tahdfut, op. cd., p. 166. 18 Lindberg (1992), The Beginnings of Western Science, p. 355.
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Bacon (1561-1626), Voltaire (1694-1778), his younger contemporary 
Condorcet (1743-94) and the Swiss historian Jacob Burchhardt (1818-97), 
who is generally credited with the coinage of the ubiquitous term 
“Renaissance”, all thought of the Middle Ages as the dark period. This 

judgment was to remain unchallenged until the early years of the twentieth 
century when theoretical physics opened a chasm in the certainty of 
scientific knowledge. But by then, the popular notion about the Middle 
Ages as the dark ages had attained a universal currency and anyone voicing 
an opposite view had to fight a difficult battle.

But slowly, a respectable body of literature did emerge which 
challenged the prevalent view.19 20 * * Shordy after World War II, the revisionist 

history witnessed a dramatic expansion, both in quality as well as in 
quantity. There were many reasons for this. The worldview which had 
produced the condescending attitude toward the Middle Ages (and in fact 
toward the whole history) was badly shaken through the experience of the 
war; a significant number of new scientific and mathematical texts were 
carefully studied and the works of historians such as Marshall Clagett (b. 
1916), Anneliese Maier (1905-1971) and especially those of the French 
historian of science, Alexandre Koyr6 (1892-1964), powerfully articulated 
an alternate view which was supported by impressive scholarship.

19. One of the earliest to cast a stone was the French physicist and
philosopher Pierre Duhem (1861-1916). While inquiring into the 
intellectual predecessors of Leonardo da Vinci, Duhem discovered a 
series of remarkable medieval texts and authors to whom he attributed 
many later discoveries. These included the works of Jean Buridan (d. 
ca. 1358) and Nicole Oresme (d. 1382). This led Duhem to formulate 
his influential, but flawed theories, about the anticipation of 
Copernicus’ theory of the diurnal rotation of the earth, Descartes' 
analytic geometry and Galileo's law relating time and distance traveled 
in free fall by Oresme. See Pierre Duhem (1913-1959), Le Systeme du 
Monde, 10 vols., Hermann, Paris, vol. 7, p. 534. Somewhat later, 
historians like Charles Homer Haskins (1870-1937) and Lynn 
Thorndike (1882-1965) were to add considerable weight to the counter 
arguments which tried to rehabilitate the Middle Ages. See Haskins, 
Charles Homer (1924), Studies in the History of Mediaeval Science, 
Harvard University Press, Cambridge and Thorndike, Lynn (1923- 
1958), A History of Magic and Experimental Science, 8 vols., Columbia 
University Press, New York and also his Science and Thought in the 
Fifteenth Century (1944), Columbia University Press, New York.

20. For examples, see Clagett, Marshall (1957), Greek Science in Antiquity,
Abelard-Schuman, London; Clagett (1959), The Science of Mechanics in 
the Middle Ages, University of Wisconsin Press, Madison; Clagett (1979),
Studies in Medieval Physics and Mathematics, Variorum, London; and

.taording to Koyr£ what the founders of modem science did was neither 

refinement, nor improvement of what they had inherited; they had to 
actually “destroy one world and to replace it with another. They had to 
reshape the framework of our intellect itself, to restate and to reform its 
concepts, to evolve a new approach to Being, a new concept of knowledge, 
a new concept of science. ”z

One of the cornerstones of the continuity debate is the question of 
scientific methodology. The proponents of continuity thesis, especially the 
enormously influential Alistair Crombie (b. 1915), contend that the 
experimental methods of the early modem science had an integral 
continuity with the Middle Ages. Crombie claims that “there can be little 
doubt that it was the development of these experimental and mathematical 
methods of the 13th and the 14th centuries that at least initiated the
historical movement of the Scientific Revolution culminating in the 17 th 
Centwy".a

This claim has been seriously challenged by a number of subsequent 
works, including those by Koyr6 and A. Rupert Hall (b. 1920). But what is 
more important for our purpose is the fact that recent scholarship has 
made a powerful case for a fundamental shift in the very foundation of the 
medieval and modem science. For example, commenting on the continuity 
debate, David Lindberg wrote:

Maier, Anneliese (1982), On the Threshold of Exact Science: Selected 
Writings of Anneliese Maier on Late Medieval Natural Philosophy, selected 
and translated with an introduction by Steven D. Sargent, University of 
Pennsylvania Press, Philadelphia. Anneliese Maier is one of the most 
insightful historians of science who paid special attention to the 
philosophical underpinnings of the medieval science. Most of her work 
remains unavailable in English. Her other works on the subject include 
the nine volume series Storia e Letteratura (1966), Edizioni di Storia e 
Letteratura, Rome; five volumes of her Studien zur Naturphilosophie der 
Spatscholstik (Studies on late scholastic natural philosophy) all published by 
Edizioni di Storia e Letteratura, between 1949 and 1958; three 
volumes of Ausgehendes Mtttelafrer, collective essays on fourteenth
century intellectual history published in 1964, 1967 and 1977 by 
Edinioni di Storia e Letteratura. A memorial volume in her honor was 
published in 1981 as Stud: suZ XIV secolo in Memoria di Anneliese Maier, 
ed. A Maieru and A Paravicini Bagliani (1981), Edizioni di Storia e 
Letteratura, Rome, which includes an updated bibliography of her 
works.

21. Koyrd, Alexandre (1968), Metaphysics and Measurement: Essays in the
Scientific Revolution, Chapman and Hall, London, p. 21.

22. Crombie (1995), vol. 2, p. 121.
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An even stronger case for discontinuity can be made, I 
believe, if (following Alexandre Koyrt’s lead) we shift 
our focus from methodology to worldview or 
metaphysics. The specific metaphysical developments 
that I have in mind are the rejection, by the "new 
scientists”, of the seventeenth century (Galileo, 
Descartes, Gassendi, Boyle, Newton, and others) of 
Aristotle’s metaphysics of nature, form and matter, 
substance, actuality and potentiality, the four qualities, 
and the four causes; and the resuscitation and 
reformulation of the corpuscular philosophy of the 
ancient atomists. This produced a radical conceptual 
shift, which destroyed the foundations of natural 
philosophy as practiced for nearly two thousand 
years.

This assessment is shared by many other historians of science, such as 
Anneliese Maier, whose insightful studies of the medieval science have 
enormously enriched the field and A. Rupert Hall, the author of the 
celebrated 7%* Revolution in Science 1500-1750.23 24 25 26 27 Maier’s various works 

corrected the ideas forwarded by Duhem and along with Koyr£, she 
demonstrated in rich details, the definite break between the medieval past 
and the discoveries of Bruno, Galileo and Descartes.

23. Lindberg (1992), p. 361.
24. Hall, Rupert, A. (1983), Th* Revolution in Science 1500-1750, Longman,

London.
25. Maier, Annelies (1982), “The Nature of Motion” in On the Threshold of

Exact Science, pp. 21-39.

26. Averroes, Aristotelis stagiritae de hysico auditu libri octo cum Averrois cordubensis
variis in eosdem commentaries, vol. 4 of AristoteZis stagiritae omnia quae 
extant opera, Juntas Venice, 1550, cited by Maier (1992), p. 25.

27. Lindberg (1992), p. 362.
28. Ibid.

This is not to say that the seventeenth century scientists were consciously 
attempting to break away from the past; they were busy in the construction 
of large-scale systems and with the formulation of new worldviews. Nor was 
the break with the past an abrupt process; it was a gradual process in which 
the medieval worldview gave way to the triumphant modernity in various 

stages. A case in point, amply demonstrated by Maier, is the concept of 
motive force. For the medieval world, its metaphysical content, vis motrix, 
was the active quality that produces motion; only the Cartesians tried to 
eliminate completely the qualitative aspect of motive force.

Ibn Rushd had formulated this problem in Physica in the following 
manner. He first postulated both possibilities and then chose one as being 
more correct. Here is how he conceived the problem: motion differs from 
“perfection” attained as a result of the motion only in degree and not in

I essence; thus from this standpoint, motion belongs to the same category as 
I the goal to which it is directed, since motion is nothing but the gradual 

I andon of the “perfection” in question. On the other hand, one can 
/ consider motion to be the process by which the “perfection” is attained; in 
I ibis respect, motion is a genus unto itself, since the “way to the thing” (vza 

I dm) is different from the “thing" itself. Thus considered, motion 
xDulfy represents a special category. Ibn Rushd then states that the 
second opinion is more popular but the first is more correct. In contrast, 
the new metaphysics of the seventeenth century was to construct a 
mednnial “world of lifeless matter, incessant local motion, and random 
collision," to use David Lindberg’s expression. The new metaphysic thus 
’...stripped away the sensible qualities so central to Aristotelian natural 

philosophy, offering them second-class citizenship, as secondary qualities, 
or even reducing them to the status of sensory illusions”; this was, indeed, a 
real transformation. For the explanatory capabilities of form and matter, 
it offered the size, shape, and motion of invisible corpuscles—elevating 

motion to a position of preeminence among the categories of change 

for
it 

the

the

I I

and reducing all causality to efficient and material causality. And 
Aristotelian teleology, which discovered purpose within nature, 
substituted the purposes of a creator God, imposed on nature from 
outside.28

To be sure, the Islamic scientific tradition had a contribution in
process that led to the emergence of the Medieval European scientific 
tradition that viewed nature from a perspective that was not wholly alien to 
Islamic perspectives. The overlap was never complete, as is natural for any 
two distinct civilizations but, nevertheless, there was a broad sphere of 
commonality in the way the two traditions viewed nature. But this shared 
perspective was short-lived and as the Middle Ages gave way to Renaissance 
and medieval science to the seventeenth century Scientific Revolution, the 
common area between the Islamic scientific tradition and the new science 
emerging in Europe rapidly shrank and finally there remained nothing of 
that old commonality. The breach thus produced was only to widen with 

time. The inner dynamics of the post-Renaissance European civilization, 
the abandonment of the essential natures of qualities which were
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considered to be an integral part of matter in the Islamic as well as in the 
Greek scientific traditions, the emphasis on the geometric properties of 
corpuscles (shape, size, motion) and finally the mathematization of nature 
at an unprecedented scale was to produce a final cleavage with whatever 
was received from the Islamic scientific tradition.

Thus prior to the Scientific Revolution of the seventeenth century, there 
was a common universe and a common language of discourse between the 
sciences that were emerging in Europe and those that had developed in the 
Islamic civilization. But this common universe collapsed, once and for al!, 
as Nasr has eloquently stated in his Religion and the Order of Nature’.

It was this common universe of discourse that was rent 
asunder by the rise of modem science as a result of 
which the religious view of the order of nature, which is 
always based on symbolism, was reduced either to 
irrelevance or to a matter of mere subjective concern, 
which made the cosmic teachings of religion to appear 
as unreal and irrelevant...From the idea of cosmic 
order and laws created by God through His Will and 
applicable to both men and nature to the idea of "laws 
of nature” discoverable completely by human reason 
and usually identified with mathematical laws, divorced 
from ethical and spiritual laws, there is a major 
transformation that played a central role in the rise of 
modem science.

Let us also note with Nasr that this new idea of laws of nature was to 

play a significant role in the process that eclipsed earlier Christian 

understanding of nature. Such an event did not take place in the Chinese, 

Indian, and Islamic civilizations. “This is of great significance in the parting 

of ways between the modem West and other civilizations as far as the 

understanding of the order of nature and its religious significance are 
concerned.”50

29. Nasr (1996), Religion and the Order of Nature, pp. 129-33.
30. Nasr (1996), p. 133.

31. Chaucer, Geoffrey (1979), Canterbury Tales, University of Oklahoma
Press, Norman, vol. ii, p. 429.

32. Including one mythical figure.
33. Feingold, M. (1996), “Decline and Fall: Arabic Science in Seventeenth

Century England” in Ragep and Ragep (1996), Tradition, Transmission,
Transformation, op. cit, pp. 441-69.

Reassessment of the Tradition
The transformation of the Islamic scientific tradition in Europe is also 

associated with the European reassessment of Islam and the civilization it 

produced. In the process of its re-awakening, European civilization not only 

reclaimed Greek and Roman intellectual tradition, it also received a vast 29 30

reservoir of knowledge from the Islamic tradition. But as soon as it could 
become independent of the source material, it started a thorough revision 
of its earlier appreciation of the Islamic tradition. This can be gleaned from 
various developments within Europe. One interesting case is that of 
Chaucer («z. 1340-1400). The intellectual make up of his “Doctor of Physic” 
could not be complete without a predominant Islamic presence:

M Anew he the olde Esculpius

And Deyscorides, and eek Rufus, 
Olde Ypocras, Holy and Galyen, 

Serpion, Razis andAvicen, 
Averrois, Damascien and Corutantyn, 
Bernard and Gatesden and Gilbertyn.31

Out of the fifteen authorities quoted, there are five Greeks, seven 
Muslims, one Frenchman and two Englishmen. Written in the 1390s by a 
man who was a public servant, a courtier and a diplomat trusted by three 
successive English kings—Edward III (1312-1377), Richard II (1367-1400) 
and Henry IV (1366-1413)—these tales, told by a group of about thirty 
pilgrims, reflect the general status of these men and an appraisal of their 
contributions to the Medieval Ages. The European civilization looked 
toward the Islamic civilization with respect, awe and expectation. This 
interest, which produced a phenomenal amount of translated literature was 
not limited to natural sciences, but covered all aspects of learning. By the 
end of the fifteenth century, the intensity of the translation activity had 
abated in reference to the scientific works but the diffusion of learning 
from the Islamic civilization to Europe was by no means over. In fact, it has 
been plausibly argued that the sixteenth and the seventeenth centuries 
were the “golden age of Arabic studies in Europe”. 5 This intense activity 
rested on the appearance of a

spirited community of scholars eager both to pursue 
the language and heritage of Islam and to provide 
contemporaries with learned editions in Arabic (and 
not merely translations as had been the case during the 31 32 33 * *
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Middle Ages). Several professorships of Arabic were 
funded in European universities, scores of scholars 
made their way East in search of instruction in the 
language or for Arabic manuscripts—thousands of 
which made their way to Europe—and various 
publishers as well as individual scholars acquired 
Arabic type in anticipation of a significant publication 
en teiprise.

Note the significant difference in this renewed interest—which lasted 
for almost a century, between 1580 and 1680—and the previous translation 
movement. This time around, the interest was focused on producing Arabic 
texts, with commentaries, annotations and translations. This marked 
interest in the primary sources, while indicative of a mental attitude formed 
by reformation and humanism, as noted by Feingold,55 was also entangled 

in the intellectual atmosphere of the age as well as in the theological 
debates that proliferated during the sixteenth and the seventeenth 
centuries. In any case, through patronage, internal politics of the European 
academic community and necessity, the study of Arabic did become an 
indispensable component of the late Renaissance humanists who applied it 
to gain access to their cherished classical texts preserved, and enriched, by 
the Muslim scholars.

34. Feingold (1996), p. 441.
35. Ibid.
36. Feingold (1996), pp. 441-2.

37. Our knowledge of this neglected phase of transmission has been
enriched by a recent study, Toomer, Gerald (1995), 77i€ Study of Arabic 
m England during the Seventeenth Century, Oxford University Press, 
Oxford. Also see, Feingold (1996), “Oriental Studies” in Tyacke, 
Nicholas (ed.), History of the University of Oxford, Oxford University
Press, Oxford.

38. Savile, Henry (1621), Praelectiones tresdecim in principium elementorum 
Euclidis, Oxford, p. 35, quoted in Feingold, Mordechai (1996), p. 446.

39. Smith, Thomas (1707), “Commentariolus de vita et studiis...Joannis
Bainbridgii" in wiiJi/tsrimorum et illustrium virorum,
London, pp. 10-11; (1661), 77^ Fforks of Francis Bacon, Carmen Tograi, 
Oxford, fol. *7, both quoted in Feingold (1996), p. 447, f. 9.

The dignity conferred upon Arabic by the greatest 
scholars of the day further boosted its status. Joseph 
Scaliger, Isaac Casaubon, and G. J. Vossius helped 
transform Arabic into an integral and esteemed part of 
erudition, both through the work they carried out and 
their instrumentality in stimulating scholars like Peter 
Kirsten and Thomas Erpenius to apply themselves to 
its life-long pursuit. Indirectly, the stature of these 
scholars and the public support they garnered helped 
fire the spirits of a whole generation of scholars who 
made Arabic their domain of expertise, as well as 
galvanized patrons to endow professorships, support 
individual scholars, and amass important collections of 
manuscripts.

Although this phase of the transmission of knowledge from the Islamic 
civilization to Europe remains least studied, and hence inconclusive, it is 
remarkable that what little we know is rich in detail and insights. Most

importantly, it is based on many first hand accounts which show a great 

interest, zeal and eagerness in learning Arabic and in acquiring works of 
Islamic tradition, as late as the seventeenth century. Arabic was wielded 
into the academic world through the establishment of chairs, research 
programs and ambitious projects. For instance, Sir Henry Savile, a highly 
respected mathematician and Greek scholar of the seventeenth century 
England, who wished to restore the purity and originality of the 
mathematical sciences through philology and the new tools of the textual 
analysis toward the recovery and better understanding of the classical texts, 
established geometry and astronomy chairs at Oxford in 1619 and 
considered the knowledge of the Islamic scientific tradition an 
indispensable tool for his chairs. In a public lecture, delivered at Oxford in 
1620, he cited the examples of Jabir ibn Aflafr, al-Battanl, and Thabit ibn 
Qurra as instances of Arab mathematicians who had gone beyond their 
Greek teachers. Edward Pococke (1604-1691), the first Laudian professor 
of Arabic mentions that John Bainbridge, the first Savilian professor of 
astronomy, had said “Brahe and Kepler had scarcely improved on the 
observations made by the Arabs centuries earlier.”89

But this appraisal was going to change within the lifetime of these 
patrons and enthusiasts. Islam and Muslims were going to be cast out of the 
European memory as major players in the advancement of science and 
their role was to be delegated to the second class citizenship—a position 
that was to remain firmly entrenched in Western scholarship for almost five 
hundred years and only yield to a revised appraisal toward the end of the 
twentieth century. By the time William Laud, James Usher, John Selden, 
and Gerard Langbaine died, they had already lost their interest in the 
Islamic scientific tradition and their students showed nothing but scorn 
toward what their teachers had found. In sciences like geography, this was
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partly due to the more accurate information that the European sailors had 
gathered by then. “John Greaves, for example, griped to Pococke in 1646, 
that the drudgery he had put himself through the editing of Abulfeda's 
Geography was simply not worth it:

To speak the truth, those maps, which shall be made 
out of Abulfeda, will not be so exact, as I did expect; as 
I have found by comparing some of them with our 
modem and best charts. In his description of the Red 
sea, which was not far from him, he is most grossely 
mistaken; what may we think of places remoter? 
However, there may be good use made of the book for 
Arabian writers.

By 1700, there had appeared Latin editions of all the Islamic material 
that was needed by the scholars, including a translation of the Qur’an.40 41 

Now, oriental publications could be produced solely on the basis of these 
Latin texts. Thus Humphrey Prideaux published his The True Nature of the 
Imposture fully display’d in the Life of Mahmet, based on the poor Latin 
translation of the Qur’an by Bibliander, published in 1543, “while all his 
references to Muslim historians were derived from the footnotes to 
Pocock’s Specimen histoiae Arabum.”*2 This derived scholarship became the 

foundation of the Orientalism that reigned supreme until the middle of the 
twentieth century.

40. Feingold (1996), p. 448. “Abulfeda”, the text quoted by Feingold, is from
Ward, John (1740), The Lives of the Professors of Gresham Colledge, 
London, repr. New York, p. 151.

41. The first Latin paraphrase of the Qur’an, made by Robert of Ketton at
the behest of Peter the Venerable, Abbot of Cluny, and completed in 
1143, exists in the autograph of the translator in the Bibliothdque de 
1’Arsenal in Paris; an Italian version was published by Andrea 
Arrivabene in 1547 and “though its author claims that it is made 
directly from the Arabic, it is clearly a translation or paraphrase of 
Robert of Ketton’s text as published by Bibliander. Arrivabene's 
version was used for the first German translation made by Solomon 
Schweigger.. .which in turn formed the basis of the first Dutch 
translation, made anonymously and issued in 1641.” El, vol. v, p. 431. 
Most of the subsequent translations of the Qur’an in various European 
languages were derivative products of these works, which were not 
accurate in the first place.

42. Feingold (1996), p. 452.

The European Renaissance had attempted to rebuild a civilization 
based on its antiquity, the triumph of early modem science, with its 
characteristic distaste for authority, books and scholastic learning and

( dtration of experiment, saw little commendable in the Islamic tradition. 
| .Utady in the fourteenth century, Dante Alighieri (1265-1321) had placed 
I fo Sina and Ibn Rushd in Limbo—in the First Circle of Hell, with the 
I greatest non-Christian thinkers, Electra, Aeneas, Caesar, Aristotle, Plato, 
I Orpheus, Cicero where they must live without hope of seeing God, in 
I papetual desire, though not in torment.43 The propagandists of the new 

I ritnce were quick to single out Arabs as harbingers of scholasticism whose 
taming was derivative and irrelevant in the light of their own 
xcomplishments. 'Ibis attitude was to solidify with the appearance of 
hands Bacon. The sdences which we possess come for the most part from 
lie Greeks,” he wrote in Novum Organum, “for what has been added by 
Roman, Arabic, or later writers is not much nor of much importance; and 
wiiatever it is, it is built on the foundations of Greek discoveries.”44 He goes 

onto say:

For only three revolutions and periods of learning can 
property be reckoned; one among the Greeks, the 
second among the Romans, and the last among us, that 
is to say, the nations of Western Europe, and to each of 
these hardly two centuries can be assigned. The 
intervening ages of the world, in respect of any rich or 
flourishing growth of sdences, were unprosperous. For 
neither the Arabians, nor the Schoolmen need be 
mentioned; who in the intermediate times rather 
crushed the sdences with a multitude of treatises, than 
increased their weight.45

This verdict was to be repeated in all fields of learning, until it was 
engraved on the European conscience. Almost every historian of science

4$. See Alighieri Dante, The Divine Comedy, Inferno, tr. Mark Musa (1971), 
Penguin, New York, 101, Canto IV: 142-144. Note that Dante had 
placed Prophet Muhammad (and ‘All) among a group of “sowers of 
scandal and schism”, whose mutilated and bloody shades, many of 
whom are ripped open, with entrails spilling out, bemoan their painful 
lot See Ibid., 326, Canto XXVIII: 31-33: “See how Mohomet is 
deformed and tom!/In front of me, and weeping, Ali walks,/his face 
deft from his chin up to the crown”.

44. Robertson, John M. (ed., 1905), The Philosophical Works of Francis Bacon, 
George Routledge and Sons Ltd. London, p. 275; Bacon adds in a 
footnote: “M. Chasles appears to have shown this with respect to the 
principle of position in arithmetic. We derive it, according to him, not 
from the Hindoos or Arabs, but from the Greeks.” n. 37.

§ Robertson (ed., 1905), p. 279.
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and philosopher from this period has left a testimony of disrespect. Even 
men like Ibn Sina, whose Qanun was considered to be the Summa of 

medical sciences in the European universities, were not spared: “George 
Starkey criticized all of the Arabic writers because of their reliance on 

Galen and opined that ‘Avicenna was useless in the light of practical 

experience.
The criticism spread from the scientific realm to the general learning, 

and from the examination of achievements and limitations in various 

sciences to the Arabs and Muslims as people. By the turn of the eighteenth 

century, these opinions could be articulated in broad terms. “It is certain 

that the Arabs were not a learned People when they over-spread Asia," 

wrote William Watton (1666-1727), “so that when afterwards they 

translated the Grecian Learning into their own Language, they had very 
little of their own, which was not taken from those Fountains.”17 The 

verdict was also passed in specific terms:

Their Astronomy and Astrology was taken from Ptolemee, 
their Philosophy from Aristotle, their Medicks from Galen; 
and so on...there is little to be found amongst them, 
which any Body might not have understood as well as 
they, if he had carefully studied the Writings of their 

Grecian Masters...

Watton goes on to complain:

There have been so many thousands of Arabick and 
Persick manuscripts brought over into Europe, that our 
learned Men can make as good, nay, perhaps, a better 
Judgment of the Extent of their Learning, than can be 
made, at this distance, of the Greek...There are vast 
Quantities of their Astronomical Observations in the 
Bodleian Library, and yet Mr. Greaves and Dr. Edward 
Bernard, two very able judges, have given the World no 
Account of any Thing in them, which those Arabian 
Astronomers did not, or might have not learnt from 
Ptolemee’s Almagest, if we set aside their Observations 
which their Grecian Masters taught them to make; 
which, to give them their due, Dr. Bernard commends,

46. Greaves, Richard, L. (1969), The Puritan Revolution and Educational
Thought, Rutgers University Press, New Brunswick, p. 90.

47. Watton, William (1694), Refactions upon Ancient and Modem Learning,
London, p. 140.

48. Walton (1694), pp. 140-43.

49 
as much more valuable than is commonly believed...

Interestingly, the invalidation of Islamic learning was not merely a 
[unit of the advancements in European science but it was based on a 
genealogy of learning from the remote antiquity to the present time in 
riidi the contribution of the Islamic tradition as a whole was seen as no 

more than a phase of history in which the Greek learning was “parked” in 
the Arab lands, where it was corrupted and mutilated. This tradition of 

tfluure first appeared among the humanists and was built upon by the 
historians of philosophy in the seventeenth century. Leonhart Fuchs 

demanded the liberation of medicine “from the Arabic dung dressed with 
the honey of Latinity”; then he went on to state his true intent: “I declare 

mr implacable hatred for the Saracens and as long as I live shall never 
to fight them. For who can tolerate a past and its ravings among 

mankind any longer—except those who wish for the Christian world to 
ptrish altogether. Let us therefore return to the sources and draw from 
(hem die pure and unadulterated water of medical knowledge.”

With the waning of interest in Arabic, there appeared yet another kind 
rf“scholar” who could fabricate his “translation” of the Arabic original on 
the basis of a limited knowledge of Arabic vocabulary or by having a contact 
silh the few remaining Arabists whose own understanding of the intricacies 
of Arabic was rather shallow. Thus we have several recorded instances in 
which the Arabists were asked to provide translations of specific 
information from the works of Muslim scientists. John Wallis, for instance, 
used the services of Pococke in “solving” Euclid’s fifth postulate by asking 
him to provide a translation of al-Tusi’s solution for the problem and many 
mathematicians who attempted to solve the celebrated “Alhazen problem” 
used the same device to obtain a limited and often imperfect 
understanding of Bin al-Haytham’s own work.51

Matton (1694), p. 143.
50. Pagel, Walter (1977), “Medical Humanism: A Historical Necessity in the

Era of the Renaissance” in Maddison, Francis; Felling, Margaret; and 
Webster, Charles (cds., 1977), Linocre Studies: Essays on the Life and 
Works of Thomas Unacre c. 1460-1525, Clarendon Press, Oxford, 
pp. 375-86 at 384.

51. Regarding the “Alhazen problem”, see Sabra, A. 1. (1982), “Ibn al-
Haytham’s Lemmas for Solving ‘Alhazen’s Problem’” in Archives for 
History of Exact Sciences, vol. 26 (1982) pp. 299-324. There are many 
other examples. For instance, Robert Boyle’s request in 1663, that 
Pococke "give account of all the longitudes and latitudes in Abulfeda”, 
of young Thomas Hyde eagerly providing Boyle various translations in
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CHAPTER SEVEN
While this transformation was taking place in Europe, there was a

growing realization in the Muslim world that something has gone wrong; 
that something was needed to restore the balance in the society; the sheer Winds of Change
weight of decadence was making its presence felt. Muslims had realized 
that European science and technology had surpassed their own learning. 
Perhaps the Ottomans were the first to realize this but the rest of the
Muslim world was not far behind because, equipped with superior arms, 
the European armies and missionaries were already knocking at their 
doors.

b the Islam and science discourse, the eighteenth century stands as the 
ptat watershed. It was a century in which the winds of change acquired a 
mny that would leave nothing intact in the whole fabric of Islamic 
civilization, including its tradition of learning. It would inaugurate an era 
in which the Islam and science discourse would go through its first great 
msnutadon. But this transmutation would only be a small part of a much 
per calamity that this century before the deluge would bring to the 
entire Muslim world. From an Islamic perspective, this sterile century, so 
orefully synchronized with the appearance of certain events on the world 
history that made it more than a passing lapse, became the beginning of 
the great collapse that would alter the geopolitical map, uproot established 
empires and bring about total collapse of the Islamic scientific tradition.

This fateful century, which saw the unleashing of unprecedented 
economic and political power in the West, was a century whose scientific 
count had been set by Isaac Newton (1642-1727). Newton had already 
shown, in the 1680s, that the orbits of the planets are the result of an 
attractive force between the sun and each planet, thus bringing into science 
a revolutionary concept, gravity, which worked in a universal manner, 
whether the bodies upon which it operated were heavenly or not. In 
Norton, two centuries of European science had found a synthesis that 
atiailated the nature of the world in the form of equations through a novel 
mathematical technique, differential calculus. His Prindpia, first published 
in 1687 in Latin, firmly established the mechanical model in which bodies 
were endowed with mass and subjected to external forces, such as 
gravitational attraction. The century was rich in discoveries that would help 
transform the way humans lived and states expanded. For Europe, it was 
the unprecedented century which would not only bring to it the 
exhilarating music of such men as Johann Sebastian Bach (1685-1750) and 
Wgang Amadeus Mozart (156-1791) but also the inventive power of men 
fie James Wt (1736-1819), the inventor of steam engine, and Joseph 
Bramah (1748-1814), who invented the hydraulic press in 1795. It was also

HI

the hope of handsome remuneration and patronage, etc. See more 
examples in Feingold (1996), p. 462-4.
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a century of consolidation of previous learning1 through the publication of 

encyclopaedias.1 2 3 And of numerous new discoveries—such as that of 

chromium, chlorine, uranium and nitrogen —that would have fateful 

consequences for the world. A century of triumph for humanism—a 

century in which Voltaire (pseudonym of Francois-Marie Arouet, 1694- 

1778), Jean-Jacques Rousseau (1712-1778), Immanuel Kant (1724-1804), 

Alexander Pope (1688-1744), David Hume (1722-1776) and Gottfried 

Wilhelm Leibniz (1646-1716) lived. The eighteenth century is also 

remembered for the emergence of modem chemistry to which Antoine 

Lavoisier contributed so much before his execution in 1794 during the 

French Revolution and the systematic classification of animals and plants by 

Carl von Linnl (1707-1778), who is better known as Linnaeus. The French 

Revolution, that began in 1789 with the removal of the absolute monarchy 

of the Bourbons and the system of aristocratic privileges, and ended with 

Napoleon’s overthrow of the Directory and seizure of power in 1799, was 

also not a localized event that happened in France; it had tremendous 

impact on the rest of the world. When Napoleon arrived in Egypt in 1798, 

he was accompanied by a number of scientists who would find, among 
other things, the Rosetta Stone4 in the Nile Delta in 1799, which would 

prove to be the key to deciphering the Egyptian hieroglyphs. Napoleon’s 

arrival in Egypt was symptomatic of a major transformation of the Islam 

and science discourse that had been taking shape during the course of that 

critical century and which would remain the reigning paradigm until the 

present time. His arrival in the Islamic heartland crystallized the “catching

1. For example, Lavoisier’s Methode de nomenclature chimique (1787) as well as
his “Table of Thirty-One Chemical Elements” (1790). .

2. The French Encyclopedic (1751-72) was edited by Diderot and Jean le Rond
d’Alembert (1717-83), and the first edition of the Eruycloptudia 
Britannica was published in 1771.

3. Chromium was discovered by French Chemist L. N. Vauquelin (1763-
1829) in 1797; uranium by German chemist M. H. Klaproth (1743- 
1817); and nitrogen independently by Scottish chemist Daniel 
Rutherford (1749-1819) and English chemist Joseph Priestley (1733- 
1804).

4. The stone bears a decree of the Egyptian priesthood in 199 BC. The script
was written in three columns; the first was hieroglyphs; the second, 
demotic, a late form of ancient cursive Egyptian script, and the third 
Greek. Everyone, including Napoleon, understood the importance of 
the stone. Despite the state of war between France and England, 
Napoleon ordered plaster copies of the stone to be sent to scholars all 
over Europe but the defeat of his armies meant that the stone ended 
up in the British Museum, where it remains to this day.

the

.pnndrome" that had already made its appearance all over the Muslim 
mid. Briefly stated, this syndrome is a myopic statement that summarizes 

I Realise of decline of Muslim power by ascribing the loss to falling behind 
Europe in science and technology. As a corollary, it suggests that as soon as 
Muslims catch up with the West in science and technology, all will be set

Henceforth, Islam and science discourse was overshadowed by the 
‘arching up syndrome”. Those who held centre-stage would bring in the 
whole weight of the religious tradition, along with its primary source
Qurln and the Sunna—to support their program by emphasizing that 
diese two sources support acquisition of science. Another aspect of this 
dunged nature of discourse would manifest itself in the rise of mounds of 
apologetic literature that would attempt to prove that all modem scientific 
discoveries can, in fact, be traced back to the Qur’an and Sunna. In the 
cnne of time, there would appear institutions sponsored by governments 
for just this purpose and international conferences would be held to 
promote a discourse focused on proving modem science through the 
(Jn^an and the divine nature of the Qur’an through modem science. But 
tee aspects will be the focus of the next chapter. In this, let us briefly trace 
the developments which led to the changes in the discourse during the two 
and a half centuries between 1700 and 1950—a period that would bring 
almost all the Muslim world under a colonial yoke.

Instruments of Change

I .1 number of complex, interconnected and diverse forces operated on the 
Muslim world between 1700 and 1950 to produce changes that destroyed 

I dd institutions, disrupted centuries-old social patterns of life, and replaced 
old languages of discourse with new and alien languages which could be 
understood by only a small percentage of the population. All of this led to a 
total collapse of the Islamic scientific tradition and this, in turn, completely 
Wormed the nature of discourse between Islam and science; from being 
a discourse wilhin the tradition, it became a discourse between Islam and 
modem science—a tradition that was rooted in a different civilization.

These changes were the product of historical forces that were reshaping 
the map of the world during this era. From being major players in world 
history, the three powerful Muslim empires that had emerged in the 
traditional Muslim lands after the destruction of ‘Abbasids were rapidly 
becoming a backwater. And this was happening not only due to the internal 
Weakness of these empires, but also due to the fact that, precisely at this 
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time, Europe was taking a dynamic lead in the events that would eventually 
transform the world. It was a dramatic and fateful reversal that took place 
through a highly complex interplay between diverse factors including 
international commerce, politics, military techniques, science, technology, 
social customs, fashions and arts.

The most dominating feature of this period is an inner vacuum that 
characterized the Islamic civilization at all levels. As if it had been hollowed 
from within, the civilization that had created a grand infrastructure of legal, 
administrative and social organizational systems appeared to be suspended 
in the air without any support. It was this great inner vacuum that made it 
possible for any maverick general with finesse to rise and conquer large 
regions merely on the basis of his personal abilities, without any 
institutional structure. Likewise, stray ideas, fashions, cultural symbols, and 
ad hoc power structures seem to float through this vacuous era. It was a 
civilization that had been hollowed from inside and left with no immune 
system to resist the onslaught of foreign aggression and infiltration.

During this period, all three empires suffered humiliating defeats and 
contractions. In the course of this period of two and a half centuries, vast 
regions of the traditional Muslim lands were colonized by foreign powers. 
The §afavi and the Indian Timuri empires totally disappeared, the 
Ottomans lost their past glory, their vast empire shrunk drastically, and was 
finally dissolved, giving birth to modem Turkey. In all three empires, it was 
a combination of internal and external causes that led to the collapse. But, 
for the first time in Muslim history, a new factor arose: all three empires 
were forced to measure their strength and weakness in reference to an 
outside force: the European military and economic power which was 
knocking at their doorsteps with increasing force. Out of the three, the 
Ottomans were the most conscious of the imminent danger to their empire 
and they made desperate attempts to arrest the decay. These attempts 
were, however, only partially successful and eventually, they proved 
inadequate.

5. In the seventeenth century, Kochu Bey (d.1650) wrote his Risale (1631) in 
which he advised the Sultan to return to the direct management of the 
government, restore the authority of the Grand Vizier, reconstruct the 
Umars and suppress factions. Katib Qelebi (known as Hajj! Khalifa, 
1609-1657) analyzed the decline in terms of loss of production and 
revenue and abuse of peasants. Mustafa Naima (1665-1716), an official 
historian of the Ottoman court, advised the government to balance its 
income and expenditures, pay stipends to the military and rid the 
system of incompetent soldiers.

fa the Ottomans signed the humiliating treaty of Karlowitz in 1699, 
I had come to realize that Europe had gained a decisive edge over them 
I di mflitaiy technology and economic organization. Despite some short- 
j bid gains against the Russians and the Venetians, in 1718 they had to sign 
I ffiolher treaty with Austria (at Passarowitz), in which even Belgrade was 
I lost But most telling of a chronic internal weakness was the succeeding 

pfliod under the Grand Vizier Ibrahim Pasha, which became famous as the 
I Tafip Age', so called because of craze for tulips. It was a period in which 
it high culture, which had by then become enamored of European 
driliation, openly displayed its preference. Thus, in a short burst of 
cultural flowering, traditional patterns of design, architecture, music, 
painting, poetry, and furniture lost their appeal, at least in the cities. 
Instead of the traditional geometric and Arabesque ornamentation, there 
appeared French-inspired rococo and floral naturalistic styles. Poets broke 
any fiom the old Persian patterns, and painters produced wall murals 
based on European models. This new sensibility was an early sign of what 
ns to follow. And although Belgrade was regained from the Austrians in 
17S9, this was a short-lived victory. The center could no longer hold its 
pats and various regions of the empire became virtually independent. By 
1774, the Ottomans had lost control of the Black Sea to Russians and in 
1183, Russia annexed the large territory around the Sea of Azov. In 1792, 
iaSm III undertook far reaching military and political reforms, which he 
aHNudm-<Jadid, the New Order.

When Napoleon arrived in Egypt in 1798, the Egyptian Mamluk troops 
proved helpless against him. The French started to establish modern 

I hospitals, sdentific laboratories, and a new administrative system in order 
I rorom Egypt into a supporting economy for that of France. But in 1801, 
I tej had to vacate Egypt. Muhammad ‘All,6 who had been sent by the 
I Ottomans against the French, then succeeded in restoring something of the 
I ionner structure. However, he was not content to leave Egypt in the same 

sate in which he had found it. Between 1803 and 1805, he successfully 
established himself as the major player in the local military and political 
strop. By 1807, he had broken the power of Mamluks and by 1813, he had 
re-established peace (under Ottoman suzerainty) in Hijaz, where the

6. Known in the Ottoman histories as Mehmed ‘All Pasha (d. 1849), he was 
bom in the late 1760s in the small Macedonian port of Kavala, to an 
Ottoman soldier of Albanian origin who had arisen to command the 
local irregulars and who was married to the daughter of the local 

governor.

S
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reformist Uhhhabis of Najd had overthrown Ottoman rule in 1803-4. He 

was recognized as the governor of Egypt by the Ottomans and between 

1805 and 1811, he consolidated his power. He spent the next fifteen years 

(1812-27) in carving out a powerful state for himself out of the Ottoman 

sovereign’s vast domains. He expanded his influence and empire by 

aggressive campaigns in the Sudan, Crete and the Morea. Above all, 

Muhammad ‘All brought modern science and technology to Egypt. He set 

up new schools, factories and training colleges for modernizing his 

military. However, in the 1830s, he turned all his military might against 

the Ottomans and brought Britain and France into the power struggle; this 

eventually led to the colonization of the entire region.

Similar power struggles marked the disintegration of the Indian Timuri 

empire and resulted in the colonization of the Indian subcontinent by the 

British. The Safavids were attacked by Afghans. Isfahan was occupied in 

1722 but the Afghans failed to establish their power in Iran; they could 

only destroy the §afavld power and destroy their cherished city. Nadir 

Khan, a talented general, reorganized the §afavi army and expelled the 

Afghans. But then he declared himself ruler as Nadir Shah and set on a 

course of destroying the neighboring Muslim empires. He fought with the 

Ottoman armies of Ahmed III in 1730, thus ending the “Tulip Age" and ! 

attacked India in 1739 and sacked Delhi, ruining the city of Timuri king 

Muhammad Shah. To the north, he attacked the chief of Ozbeg capitals 

along Zarafshan and Oxus rivers. In the wake of this wave of destruction, 

nothing was built. Nadir Shah, like Muhammad ‘All, found a vacuous 

region and ascended to its kingship, merely on the basis of his personal 

power. When he was killed in 1160/1747, his family could only hold power 

for a few months. Karim Khan Zand, the general of Shiraz, tried to restore 

the Safavid empire but could not succeed. Finally he gave up his attempts 

in 1753 and ruled whatever region he could in his own name till 1779. 

After this, there arose another tribal power, the Qajar, which consolidated 

its hold over the entire region and founded an empire, carved out of the *

7. Between 1825-1836, his government founded the following schools: 
military and naval institutions for training officers and soldiers in the 
various military professions, such as the infantry, cavalry, and artillery, 
a medical school; a school for veterinarians; a school for arts and 
crafts; a school of pharmacy; a school for applied chemistry; a school 
for midwifery; a school for agriculture; a school for civil engineering; a 
school for administration; a school for languages and translation. £/, 
vol. vii p. 427.
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I pjins of the Safevid empire. This lasted for almost one hundred and Fifty 
/ until a military coup d’e'lal brought Rida Khan to power in 1921 who, 
I 11925, extracted constitutional kingship from the Assembly in his own 
| Dame, thus establishing the Pahlavi dynasty that was overthrown in 1979 in 
I i popular uprising.
I lie detailed story of these instruments of change that transformed the 
I Muslim world and the vast cultural synthesis that had come into existence 
I io the traditional Muslim lands between the seventh and the eighteenth 
I cenmnes belongs to the domain of history proper. The short preceding 
| description would suffice our purpose, which was to lay the background for 

it transformation of the Islam and science discourse during this period. 
However, let us condude this chapter by pointing out those transforming 
fates that worked in the Muslim world during the period of colonization.

Bonies of Transformation

Nothing is more significant for the understanding of the present phase of 
the relationship between Islam and science than the period of colonization 
of the Muslim world. It was during this period that the Muslims as well as 
heir scientific tradition encountered modem western science in the 
traditional lands of Islam, Ddr ol-Isldm. Moreover, it was an encounter in 
Khich Muslims were decidedly at the receiving end; their political strength 
lad already been sapped and they were subjects of a vast ruling apparatus 
that treated them like second-class citizens. Just prior to their colonization, 
the vacuous remains of their own tradition had seen a large-scale effort of 
refonn and revival that had emerged throughout the Muslim world during 
tbt eighteenth century.

M the time of colonization, there were a number of reform-renewal 
movements throughout the traditional Muslim lands: these included the 
movement led by Sidi al-Mukhtar al-Kunti (ca. 1750-1811) in the Sahara 
along with two West African movements, ‘Uthman Dan Fodio and Shaykh 
Ahmad of Massina who were influenced by Siddi al-Mukhtar. In the Indian 
subcontinent, the eighteenth century witnessed a major reform-renewal 
movement led by Shah Wall Allah al-Dihlawi (1702-1762). In Egypt, which 
in the eighteenth century was a province of the Ottoman Empire, the 
W emerged as a distinct social and political force. Al-Azhar University 
had, by that time, developed a great reputation throughout the Muslim 
*orld and was a focal point for interactions among Muslim scholars. 
^»vise, the spiritual centers of the Muslim world, Makkah and Madinah, 

also important seats of learning in the eighteenth century. A

•4
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cosmopolitan community of scholars lived in these cities and much 
emphasis was placed on ijtihad, or fresh thinking. Out of this environment, 
a spirit of social and moral reconstruction was evolving.8

8. See Levtzion, N. and VoD, John, O. (eds., 1987), Eighteenth Century Renewal 
and Reform m Islam, Syracuse University Press, Syracuse.

This process of inner struggle and reform was, however, cut short by the 
invasion and colonization of these societies by the European powers. 
During the colonial rule, Muslim societies were transformed at the most 
fundamental level by the replacement of their basic institutions, models, 
ideology and in most cases, language of learning. Following the conquest, 
assimilation or annexation, the colonized societies were subjected to a reign 
of terror. Old and established families were uprooted. Leading figures were 
executed or exiled, ruling classes and people of wealth and fame were 
made targets of special retribution. The continuity of institutions was 
disrupted and in many cases, they were destroyed in both the physical and 
the functional sense. The following changes affected all regions.

The first and the most important was the political transformation. 
Throughout their history, Muslim societies had functioned as units of a 
laiger community. This concept of community (umma) transcended 
national, tribal and regional barriers and worked as a basic operating 
entity, which provided the framework for a unique spiritual and ideological 
orientation. This is not to say that the individual states or empires did not 
function as independent political and administrative units at certain times 
or that these states had no rivalry with each other. What is important to 
note is the fact that the transnational notion of the Muslim community as a 
whole superseded these regional units. The institution of Caliphate was a 
symbol of this concept. Cities like Makkah and Madinah were held in great 
esteem by all Muslims in various parts of the world. There were certain 
centers of learning that were open to all Muslims and to which scholars 
came from all over the Muslim world. The tradition of traveling for the 
sake of knowledge, raA/a fi'l lilm, provided a most natural and stable means 
of dissemination of ideas throughout the vast region. These centers of 
learning also provided a forum for resolving issues that affected the whole 
community. In addition, the trade routes which ran through a geographical 
region that stretched from the Arab heartlands to the Central Asian steppes 
formed a lifeline of economic, intellectual and cultural growth as well as a 
means for regular links among communities of Muslims living in diverse 
environments.

During the colonial era, this transnational concept of umma was 
replaced by another operating concept that was characteristically western in 
its origin. This new concept was that of nationalism which gave rise to the 
idea of state as a basic political unit, defined by concrete boundaries. This 
change was more than a mere theoretical formulation of two concepts; it 
had far-reaching implications for the Muslim world. The spirit of 
nationalism is based on cultural and linguistic grounds. In the West, this 
concept gave birth to distinct political units that were, by and large, defined 
on the basis of language, culture and geographical boundaries. These states 
demanded loyalty from their citizens in the name of patriotism. For 
instance, the foremost duty of a Russian was defined as loyalty to Russia, 
and for a German it was loyalty to Germany. Islam does not recognize any 
fragmentation of humanity on the basis of culture and language. The 
emergence of nationalism in the Muslim world during the colonial rule 
produced; for the first time in their history, an idea that divided the umma 
on national and regional grounds—a division from which they are still 
suffering. This division gave rise to numerous countries in the Muslim 
world and created nations and states, divided and at war with each other.

Hie second change which affected the Muslim world deeply was the 
position of the Arabic language. Being the language of the Qur’an, Arabic 
hid achieved the status of Zinguzz franca in the Muslim world. In countries 
where it was not the usual spoken language, it was commonly taught at the 
elementary level and those who continued their studies beyond the basic 
level invariably learned it as the language of scholarship. This shared 
language was the single most important vehicle of communication in the 
Muslim world. Thus it was possible for an Indian Muslim, for instance, to 
communicate with his Egyptian trade partner or fellow student in a 
language that was not foreign to either of them but had centuries of shared 
terminology, metaphors and parables. The wisdom and teachings of the 
ancestors were preserved for all generations and for all regions in this 
language. The colonial rulers replaced this with their own languages and, 
within a short span of time, in countries where Arabic was not the usual 
language of people, it became a foreign language. This change produced 
two effects: it destroyed the vehicle of communication among various 
Muslim communities and, in those countries where Arabic was not used as a 
spoken language, it made the Qur’an and the vast corpus of traditional 
knowledge inaccessible even to the educated class. Thus removed from the 
language of the divine revelation, Muslims in these countries were left 
defenseless against the onslaught of Western ideology.
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The third significant change in the colonized societies was the 
replacement of the traditional system of education by the Western 
educational system. In the Muslim societies, the governing principle was 
Unicity (tawhid) of God and submission to His Will; education was one way 
to achieve knowledge of the divine attributes, of the Qur’an and the Sunna, 
of sciences related to the cosmos and its organization and rhythms, to the 
physiological functioning of the body and of understanding numerous 
other marvels of creation. The set of beliefs forming the core of Islamic 
teachings was operative in the development of curricula. The universe was 
created by an omnipotent God, it was subject to His Will, it was created with 
a purpose, and there was an end for it and a Day of Reckoning. These 
beliefs formed the basis of all activity. Further, knowledge was acquired in a 
manner that required a period of apprenticeship, reverence and respect for 
teachers and it was not an end in itself, but a means. It was not linked with 
the gains of this world and least of all with jobs in the administrative 
system. One learned because it was an obligation (farida) and for the sake of 
understanding the nature of this life and the universe. All of this was 
replaced, with far-reaching ramifications, by the Western educational 
system which had evolved out of a spirit of free thinking and inquiry, in 
which nothing was taken as a given. The universe may have been created by 
God or it may have evolved out of its own. Darwin and the Church Fathers 
were treated equally and the function of education was to prepare the 
student for an impartial inquiry, not necessarily based on Faith. This system 
was invariably linked with the jobs in the new administrative system. Most 
of those Muslims who received their “education” in the new schools found 
themselves struggling with two opposing worldviews. Their education 
created a secular, this-worldly ideal, their faith pulled them toward a 
profoundly different world. This inner struggle made it very difficult for 
them to build any social organization on the basis of their faith which 
became mere rituals, repeated on occasions of birth, marriage and death. 
This education had only one profane and utilitarian purpose: access to 
jobs. In time, this new system of education produced a generation of 
“educated” men and women who had little knowledge and far less faith in 
their own tradition. The Islam and science discourse, thus, lost its most 
essential fertile ground—the educational system—in the very process of the 
emergence of modem science in the Muslim world; the new scientists had 
no grounding in their own tradition.

The fourth important change was the introduction of the Western 
political system in the colonized societies. At the time of colonization,

Muslim sodeties were engaged in an intense inner struggle to develop a 
new system of governance. The period of large empires, ruled by single 
families, was coming to an end. The introduction of the Western political 
system made this evolution impossible.

These changes uprooted centuries-old traditions, social customs, and 
destroyed the organic growth and continuity of the institutions. As a result, 
when the struggle for independence started, its point of departure was 
based on the transformed societies that were already looking toward a new 
Western educated elite for guidance. The genuine representatives of the 
Islamic tradition had been removed from the role of leadership. Because 
the concept of state as the basic operating unit was already established and 
a strong nationalist lobby had emerged, all colonized lands fought for the 
independence of their countries, instead of re-establishment of some form 
of pan-Islamic unit. In many cases, artificial boundaries were drawn to 
create nation-states out of geographical regions that had existed as one unit 
for centuries. A nation-state was the only political entity that was 
recognized by the international organizations, such as the League of 
Nations and, later, the United Nations, hence the task of carving out non- 
viable states, which would perpetually remain dependent on the West, was 
made easier. Thus, the map of the world was redrawn by the departing 
colonial powers, leaving very little room for the transnational concept of 
« to become an operative reality. Most leaders of the independence 
movements in the colonized lands were actually products of the Western 
institutions. Thus independence, in most cases, essentially meant a change 
of rulers rather than ideologies.

When the first phase of independence was over, the Muslim masses 
realized that their struggle had changed little in their lives. This led to a 
widespread resentment followed by a series of coups and changes of 
governments through mass uprisings. In the sixties, this instability gave rise 
to a series of “revolutions” across the whole central belt of the traditional 
Muslim lands. The most frequent label for these so-called revolutions was 
‘socialism", though often with some qualitative adjective, such as Arab or 
even Islamic, attached to the label. These “revolutions” changed nothing.

The dawn of the fifteenth century of Hijra (November 1979) saw a great 
upsurge in the Muslim world. The Iranian Revolution, the newly found 
wealth through the export of oil and the Prophetic promise that God will 
revive his Umma at the head of each century—all combined to produce a 
new hope. A number of international conferences were held. Many new 
institutions were established and there was a renewed awareness to reclaim
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the intellectual tradition that had once flourished in the Muslim world. But
this was a short-lived hope.

There was neither the material revival, nor the intellectual and spiritual 
resurgence. All that this short spring of hope could create was a small 
vanguard of Muslim scholars who were able to pinpoint the malaise of the 
Umma with ever more precision. But they were not allowed to exercise their 
legitimate role as the revivers of the intellectual tradition. Those who could 
not be subdued or silenced, were killed. Sayyed Qufb, the celebrated 
Egyptian exegete whose commentary on the Qur’an, Ft Zildl al-Qur'an, is 
now the most widely read commentaries in the Muslim world, was among 
such intellectuals who paid the price of their convictions with their life.

The new Islam and science discourse that emerged from this

The Colonial Cut

background is intimately linked to the social, political, economic and
educational changes that affected the Muslim world during the eighteenth 
and the nineteenth centuries; in many ways, it is the product of these winds 
of change as we will see in the next two chapters.

Hie Islam and science discourse entered a new phase in the nineteenth 
century. Hus new dimension of the discourse was the natural outcome of 
the arrival of the Western science in the Muslim world. Until then, the 
Islam and science discourse had been rooted within the laiger Islamic 
intellectual tradition; now it acquired a new dimension because one of the 
wo entities of the discourse, science, had a matrix situated outside the 
Islamic tradition. The arrival of this foreign entity, which was premised on 
its own philosophical and religious foundations, was not like the arrival of 
the material from the pre-Islamic civilizations into the Islamic scientific 
tradition because that material had come into a living tradition, through an 
active process of appropriation. The new science, on the other hand, came 
to a tradition that was neither actively seeking it, nor was able to 
appropriate it into its own matrix. As a result, there emerged a completely 
new phenomenon that produced novel effects previously unknown.

Numerous questions, which hold center stage in this new Islam and 
science discourse, had little to do with what was until then considered to be 
the essential features of the discourse. The new questions arose from a 
widely held view that the Muslim world had fallen behind Europe in 
science and technology. This is not an altogether false premise, though this 
was only one of the contributing causes. However, this has been generally 
taken to be the cause for the colonization of most of the Muslim world in 
the late eighteenth and the early nineteenth centuries. This reductionist 
approach then sought the remedy in the same reductionist manner; this is 
bow the demand for the acquisition of Western science (and technology) 
became the roaring cry of the age. This had a significant effect on the Islam 
and science discourse, which became hostage to the question of acquisition 
ofWestem sdence and technology. This myopic attitude is still prevalent in 
many circles in the Muslim world. The sole purpose of Islam in this new 
altitude is to sanction, justify, and encourage the acquisition of modem 
sdence. Two other facets of this new discourse are attempts to prove the 
prefiguration of the findings of modem science in the two primary sources 
of Islam, the Qur’an and the Sunna; and the large-scale attempts to 
establish what has become known as al-'ijdz al-'ilmi fiU-Qur'dn, the scientific 
miracles of the Qur’an. This chapter is devoted to an examination of the
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origins, motives and nature of these new factors which led to the 
emergence of a “colonized Islam and science discourse” which will be the 
focus of the next chapter. The brief summary of events and currents in the 
previous chapter provides a convenient backdrop for tracing these 
developments. It will be useful to examine the process of arrival of the 
Western science in the Muslim world along with the accompanying 
political, economic and social conditions prevalent at that time and then 
discuss the general transformation of the discourse on Islam and science. 
This will allow us to see the complex interdependence of various social, 
political, economic and scientific forces that gave birth to the new facets of 
Islam and science discourse.

Science in the Service of the Empire

The arrival of Western science in the Muslim world is intimately connected 
with a much larger transformation of the traditional Muslim lands. The 
connections between the implantation of the new science and the colonial 
designs for the people and the occupied land are deep, insidious, and often 
ignored in the larger framework of Islam and science discourse. But these 
connections form an integral part of the discourse and must be brought to 
light for any understanding of the transformation of the discourse during 
this period. Allegedly benevolent actions, such as the establishment of 
botanical gardens, would appear to have no connection with the 
destruction of the indigenous tradition, but when seen in the proper 
historical context, and through the well-documented records, the 
establishment of these institutions proves to be integrally linked to the 
economic and political designs of the colonizing powers and it becomes 
abundantly clear that the new science arrived in the colonized lands in 
service of the empire. The mechanisms adopted for the implantation of the 
new science slightly varied in the various Muslim regions but their overall 
impact was the same. We will explore the case of the Indian Timuri empire 
as a model.

The arrival of western science in India is intimately connected with the 
transformation of a trading company to a colonial state. When the directors 
of the East India Company (EIC), appointed Thomas Roe as an official 
ambassador from James I to the Timuri emperor Jahangir in 1615, it 
already had a factory on the west coast of Surat but, as compared to the 
Portuguese and the Dutch, the English presence was far from being secure. 
During the next one hundred years, the rivalry between the Dutch, the 
Portuguese and the English companies and the local political

considerations played a major role in the eventual victory of the EIC which 
able to obtain the royal decree (/Szrmdn) of 1717 in its favor. However, it 

ns cotton, and not the Indian spices, that became the deciding factor in 
the large-scale operation of EIC in the Indian subcontinent. The “Calico 
Craze* in Britain that bestowed high esteem on Indian calico, muslin and 
chintz, together with the ban on French linen, had a significant impact on 
the British woolen and silk industry though perhaps not to the extent 
mentioned in a pamphlet of the time, 77^ to India Critically and Calmly
Cmalmd (1720): “Europe like a body in warm bath with its veins opened 
lies bleeding to death and her bullion, which is the life blood of trade, flows 
»India...to enrich the Great Moghul’s subjects.” But it was the perception 
of the impact of import of Indian cotton on the British industry—rather 
than the actual amount of bullion involved—that triggered the Weavers’ 
Riots in 1719. The riots forced the British Parliament to pass the “Calicoe 
Bill* which became an act in 1720. The Bill banned the use or wear of all 
'printed, painted, stained and dyed calicoes” of non-British and non-Irish 
origin from the Christmas Day of 1722. But the demand prompted John 
Kay to invent his flying shuttle for weaving and within the next thirty years, 
new inventions by men like James Hargreaves (d.1778), Richard Arkwright 
|1732-1792), and Samuel Crompton (1753-1827) turned Lancashire into a 
major producer of cotton textile produced from staple that was not grown 
io Britain. Within a short time, the revenue generated from the export of 
ibis cotton textile triggered the Industrial Revolution, which, in turn, 
enabled Britain to flood the markets of India with cheaper cotton textile 
produced in Britain and strangle the age-old art of producing hand- 
loomed cotton of the finest kind in Bengal. Thus, prohibitive duties 
imposed on textiles coming from India on the one hand, and the 
unrestrained export of woven cotton to India on the other, would turn 
India, which had been an exporting country, into an importing one, as Karl 
Man observed: “The great workshop of cotton manufacture for the world 
since immemorial times, became now inundated with English twists and 
cotton stuffs."’

However, to flood India with cotton produced by the 
power looms, the British first had to gain ascendancy

I. Cited in Baber, Zaheer (1996), 7%e Science of Empire, State University of 
New York Press, Albany, p. 116. This section borrows heavily from this 
major study of the relationship between colonialism and science.

2 Quoted in Baber (1996), p. 118.
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over other rival powers like the Dutch and the French. 
The EIC also had to gain actual control over Indian 
territories. And this was anything but a smooth process. 
It was hardly a case of the British deciding on a 
clear-cut colonial policy and putting it into practice just 
as they pleased. It was a complex and, at times, 
convoluted process that involved a mix of 
the implementation of specific policies and 
their unintended consequences...The eventual 
establishment of English territorial power in India, 
starting with the Battle of Plassey in 1757, occurred 
against the background of relatively rapid social 
change within the erstwhile centralized Mughal 

empire.

The fatal battles of Plassey (1757) and Buxar (1764), which consolidated 
the hold of the British EIC over Bengal, which, in turn, proved a stepping 
stone for the expansion of EIC control over Bihar and Orissa, were followed 
by the India Act of 1784, which led to the creation of the Board of Control 
and placed the activities of the EIC under the direct supervision of the 
British Parliament. Then came the 1793 Permanent Settlement Act of

•n

Cornwallis which removed all barriers to treating Indian land as a 
commodity to be bought and sold. Now the stage was set for a rapid 
expansion of the Indian holdings. When the army of EIC won the final 
encounter between the armies of the Company and those of Tipu Sultan, 
the visionary ruler of Mysore, in the closing year of the eighteenth century, 
the fate of India was sealed. The defeat of Tipu’s army represents the last 
real resistance to colonization of India. In 1813, the British government 
decided to increase its direct control over the Company and the new 
charter of 1813 ended all monopoly of the EIC in India and paved the way 
for fall colonial structure. It was then that the modem science arrived in
India—primarily in the service of the empire.

The first major activity of the newly arrived science was in the area of 
scientific geography. This was to build on the efforts of the EIC which had 
started as early as the 1760s and which were aimed at producing accurate 
surveys for revenue collection. No wonder, the first “great English 
geographer in India was the Surveyor-General James Rennell, who had 
arrived in India in 1760 and was employed by the navy to produce 
extensive surveys of the coastal areas of southern India and Ceylon. When

in

Clive returned to India as governor of Calcutta in May 1765, he 
^ted the post of Surveyor-General of Bengal and appointed Rennell as 
dK first holder of this post with funds from the Company along with a 
djdipany of sepoys for his protection.

By the mid-1770s, Rennell had compiled enough maps 
and charts to prepare the Bengal Adas and the Map of 
Hindoostan. Assured of a pension of six hundred 
pounds by Warren Hastings, Clive’s successor, the first 
surveyor-general of Bengal collected all his charts, 
drawings, and maps and set sail for England in March 
1777... First published in 1779, the Bengal Atlas was 
followed by a second edition in 1781. From the point 
of view of the colonial administrators based in Bengal, 
the significance of the publication of the Bengal Atlas 
cannot be overemphasized. It was the first modem 
atlas of the province, drawn on a scale of three miles to 
an inch, prepared after years of detailed mapping and 
fating of positions through the use of innovative 
measurement techniques...the atlas, running into 
fourteen folios, of a province that constituted “the 
British Bridgehead”, was deemed by Clements 
Markham as a “work of the first importance both for 
strategical and administrative purposes.” Keenly aware 
of the significant role of the various officers of the East 
India Company in patronizing his scientific interests, 
Rennell dedicated the Bengal Atlas to governors 
Robert Clive, Cartier, Warren Hastings, and other key 
administrators.

This was followed by several other trigonometric, topographical, and 
statistical surveys of various regions of India. On January 15, 1784, William 
Jones, a judge at the Supreme Court of Calcutta, set up the Asiatic Society 
of Bengal on the model of Royal Society of London. Four years later, the 
Society’s journal, Asialir Researches, was launched. Whatever the overt 
purpose of the Society and the journal may have been, Jones was 
convinced, as early as 1785, that “on the sciences, properly so named in 
ihidi it must be admitted that the Asiaticks, if compared with our western 
nations, are mere children”, but by 1790, after the publication of Samuel 
Dans' paper “Astronomical Computations of the Hindus,” and Reuben 
Burrow’s “A Proof that the Hindus had the Bionomial Theorem” in the

3. Baber (1996), pp. 119-20. i Baber (1996), p. 142.
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second volume of Asiatic Researches, Jones had changed his initial 
assessment as he wrote, “Give us time, we may say, for our investigations, 
and we will transfer to Europe all the sciences, arts, and literatures of 
Asia.” However, Jones, who would became known for his interest in and 
patronage of Indian languages, literature and philosophy, was also an 
amateur botanist who had worked closely with Johan Gerard Koenig, a 
student of Carl Linneaus. He realized the significant relationship that 
existed between the local medical traditions and the plants and herbs used 
in the extensive pharmacology that was practiced throughout India. In 
planning his “Treatise on the Plants of India”, Jones wanted to reduce the 
various indigenous classification systems to a modem taxonomical scheme 
based on the Linnean natural order of genera and species. Here, we see 
clearly the connections between language and science. Various plants and 
vegetables that had been known to the inhabitants of the subcontinent by a 
certain name for centuries were to be reclassified for no reason other than 
to facilitate their passage into the European repository. Many of these local 
names had also existed in the rich mythical, literary and folklore 
traditions—all of which now were deemed to be primitive, outdated, and 
non-sensical.

William Jones was one typical example of the instruments of change. In 
establishing the Asiatic Society, his goals were to investigate the indigenous 
state of sdence and technology for devising “the best mode of ruling” 
Bengal; he wanted to separate “accurate and rational knowledge” from 
“mythology” and “clouds of fables”. On the basis of having spent a few 
years in India and having an amateurish interest in botany, Jones had 
become an expert on all things Indian to the extent that he could mock 
traditions that were rooted in centuries of human experience. “Geography, 
astronomy, and chronology have, in this part of Asia, shared the fate of 
authentic history,” he wrote, “and like that, have been so masked and 
bedecked in the fantastic robes of mythology and metaphor, that the real 
system of Indian philosophers and mathematicians can scarcely be 
distinguished...”

This scientific tradition, which had been understood by its savants for 
centuries and which was an integral part of the larger tradition rooted in 
the fabric of a civilization that had emerged in the Indian subcontinent 
from various historical currents over centuries, was incomprehensible to a

jepresentative of the European science, and hence it had to be changed! 
Hie instruments of change were the new institutions that were to be 
planted in rapid succession. First came the Asiatic Society, then its journal 

/teearctas, then its successor, Journal of the Asiatic Society, and then a 
torrent of institutions—all styled on the European models, with complete 
disregard to the local traditions, customs and ways. The new institutions 
included the Royal Botanical Gardens, the Indian Museum, the Zoological 
Gardens, the Survey of India, His Majesty’s Mint, the Meteorological 
Department of the Government of India, the Linguistic Survey, the Medical 
College of Bengal, the School of Tropical Medicine, the Geological Survey, 
and the Anthropological Survey of India.

This was, however, only the beginning of the new era. There was an 
immediate benefit to EIC in terms of extraction of revenues at extremely 
high rates of assessment despite crop failures. The Company also showed 
total disregard for the preexisting irrigation systems. Then there were the 
monopolies in grain trade which were dominated by the officers of the EIC 
and their chosen Indian traders, this led to hoarding and diversion of rice 
by the colonial administration to feed its armies in various regions of India. 
Eventually, this led to the devastating famine of 1770. Famines do not come 
suddenly and like all famines, the famine of 1770 gave ample forewarning. 
Io the wake of early signs, many warnings were sent to the administration. 
Io one such warning, a British district collector wrote to the government on 
November 23, 1769, “It is with great concern, Gentlemen, that we are to 
inform you that we have a most melancholy prospect before our eyes[,J of 
universal distress for want of grain...insomuch that the oldest inhabitants 
never remembered to have known anything like it, and as to threaten a 
famine." And on January 4, 1770, Maharajah Shitab Roy wrote to the 
government “such is the scarcity of grain in this province that fifty poor 
wretches in a day perish with famine in the streets of Patna.” But nothing 
was done. Not only that, the revenue collection continued with the same 
brutality and, in the following year, when the impact of the famine had 
become widely known, the Governor General Warren Hastings boasted, 
"the nett collections of the year 1771 exceeded even those of 1768.” More 
than one-third of the total population and more than half of the cultivators, 
'the source of revenue”, perished in one year. Those who remained were 
tad with the persistent demands of the revenue collectors which they

5. Jones, W. (1799) (1790): 345, quoted by Baber (1996), p. 156
6. Baber (1996), p. 159. I Baber (1996), p. 161.

8. Hunter (1868) 405, quoted in Baber, p. 162.
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could not meet. Hence, they started to abandon their lands and moved to 

big cities to find employment as laborers.

The situation worsened by the Permanent Setdement instituted by Lord 

Cornwallis on March 22, 1793. The Permanent Setdement transformed 

agra-rian relations by conferring private rights of land ownership to 

zamindars', this effectively created a new class of absentee landlords who 

lived in cities and extracted large incomes from the labor of another class, 

the peasants. But this did not increase the revenue. As a solution to the 

problem of decreasing revenues, science and technology were pressed into 

colonial service. This was initiated by a Lieutenant-Colonel by the name of 

Robert Kyd, who wrote a letter to the Board of Revenue in Calcutta, on 

April 15, 1786, proposing the introduction of the Malayan sago palm to 

India, a plant “affording a species of food, highly valued, and eagerly 

sought after by the natives of every denomination of our Government.” 

Kyd followed his letter with another, written on June 1, 1786, this time 

proposing the transfer of cinnamon trees from Assam to Calcutta, in order 

to offset the commercial advantage the Dutch had from their possession of 

cinnamon plantations in Ceylon.
These letters were received by the Company at a time when its revenues 

were continuously falling and the Directors were looking for new 

commodities, especially botanical products like drugs, dyes and spices. 

Kyd’s proposals were eventually picked up by Henry Dundas, the president 

of the newly constituted Board of Control, overseeing the financial affairs 

of the Company, who referred his proposals to Sir Joseph Banks, the 

president of the Royal Society, who had considerable experience in the 

establishment of botanical gardens in St. Vincent in the West Indies for the 

introduction of breadfruit from Tahiti as “food for slaves”. Joseph Banks 

wrote back, enthusiastically supporting the proposal on the basis of 

availability of “Labour excessive cheap: raw materials of many sorts, dying, 

drugs, Medecines, Spices &c sure of a ready and advantageous market and 

of producing a most beneficial influence upon the Commerce of the 

mother Country.” Consequently, the Board of Control and the Court of 

Directors sent a letter to the Governor-General at Calcutta on July 31,1787 

in which they conveyed their “great pleasure from the perusal of 

Lieutenant-Colonel Kyd’s letter...proposing the establishment of a 
Botanical Garden, and give our most hearty approbation to the 
institution.”1 Kyd’s proposal to introduce sago palms was never 
implemented, but within four years, grants from the Company led to the 
establishment of botanical gardens at Calcutta, Madras, Bombay, and St. 
Helena. Robert Kyd was appointed as the first superintendent of Calcutta 
Botanical Garden. With the help of these gardens, the Company was able to 
transfer many commercial plants and crops across continents to raise 
revenues. The case of tea and cinchona* 13—two plants that significandy 
increased the fortunes of the British Empire—is instructive.

Il Ibid.
13. Any of the several trees and shrubs of the genus Cinchona, of the madder

family, esp. C. Calisaya, native to the Andes, cultivated for its bark, 
which yields quinine and other alkaloids.

14. Mackay, David (1985), p. 175, quoted in Baber (1996), p. 169.

taus kinds of tea had been cultivated in the Indian Timuri empire for 
centuries. It was used for medicinal purposes. But the kind of tea that was 
popular in Britain was imported from China and it was paid for in bullion, 
for example, in the year 1786, the Company had paid approximately eight 
hundred thousand pound sterling for purchase of tea from Canton. The 
Company now proceeded to transplant this particular kind of tea from 
China to India. The superintendent of the Company’s Botanical Garden at 
Saharanpur had reported to the Company that India’s Himalayan foothills 
would be ideal for the cultivation of tea. The area between Bengal and 
Bhutan was selected for the first experiments in tea transfer. Joseph Bank 
had suggested that the Company should import some Chinese tea 
cultivators along with the plants and place them under the “able and 
indefatigable superintendent” of the Calcutta Botanical Gardens.14 But 
there were problems in obtaining both the plants and the Chinese 
cultivators from Canton. However, small consignments of plants arrived in 
Calcutta in 1789 and 1790 and grew well. But this situation changed 
dramatically after the Opium Wars.

In 1848, the Company commissioned Robert Fortune, a botanist with 
experience in China, to obtain suitable tea plants from China. He was 
successful. In 1851, he arrived in India with seventeen thousand tea seeds, 
together with Chinese farmers. By then, the Company’s botanists working 
al the gardens in Calcutta and Sharanpur had “discovered” that the tea was 
indeed grown in the north-eastern regions of India. William Griffith, the 
superintendent of the Calcutta gardens (1842-44), had traveled to Assam in

9. Baber (1996), p. 165.
10. Mackay, David (1985), /n Zhe JVaAe o/ Cook: Exploration, Science and Empire,

1780-1801, Croom Helm, London, p. 172, quoted in Baber (1996), 
p. 167.

11. Ibid.
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search of tea, teak and mines and he reported in 1847 “the article [tea] is 
procurable here,” including “bitter tea.” The Company acquired land 
around Daijeeling in northeastern India, and with the help of its botanists 
and the Chinese and Indian cultivators and laborers, began cultivating 
indigenous varieties of tea on large plantations.

By the latter half of the nineteenth century, tea became one of British 
India’s principal exports and the Indian tea supplanted Chinese tea in the 
international market. The term "Daijeeling tea” became a household word, 
a symbol of finest quality tea all over the world. As for the imported 
Chinese cultivators, they were disposed as soon as their services were 
deemed to have become redundant. But most of them could not return to 
China and ended up as displaced and uprooted families who would later 
open Chinese restaurants in various cities of the Indian subcontinent; some 
of these restaurants still exist.

The story of the cinchona tree is no less instructive. In 1857, there arose 
an armed uprising aimed at liberating India from the overbearing rule of 
the Company. It was ruthlessly crushed but the shock was such that Britain 
took some drastic steps. The rule of the British East India Company was 
abolished and the Crown took direct charge of its Indian dominion. A new 
institution of the Secretary of State for India was established together with a 
Council for India. This led to a number of important social and political 
changes. During the rule of the Company, Englishmen had been 
discouraged from bringing their families to India and they had tended to 
establish alliances with Indian women. Now, such alliances were 
discouraged. The Indians could not be trusted anymore. The perceived 
disloyalty of the Indian sepoys led to the restriction of the artillery to 
British troops. All higher administrative posts were reserved for the 
Englishmen. The bureaucracy was expanded and a large number of English 
administrators arrived in India with their families. This led to increased 
concerns for their safety and health. These new social conditions drastically 
increased the consumption of cinchona in India, which was a sure cure for 
malaria to which the British were increasingly vulnerable in India, having 
little resistance to it because it had disappeared from England and France 
by the seventeenth century.

In 1855, the medical board in India sent an urgent letter to the

'president in Council” at Fort William, expressing their concern over the 
'danger of a failure of the cinchona supply in America, under the annually 
dousing demands for the medicinal bark from nearly all parts of the 
dd." Ulis concern eventually led to the dispatch of Clements Markham 
io Rm. Markham, along with Richard Spruce, a Kew botanist already in 
Ecuador, and Robert Cross accomplished a daring mission. On the last day 
SH

knowingly violating stringent Peruvian and Bolivian 
laws against the export of cinchona, which was a 
government monopoly, Markham and his colleagues 
were eventually successful in shipping out nearly one 
hundred thousand dried seeds and 637 young plants 
for India via England. The plants were reared in the 
Calcutta botanical garden for a while, before being 
transplanted on plantations in the regions of the 
Nilgiri Hills by convict laborers. Later, new plantations 
were established in a number of other areas like Sikkim 
and Ceylon. The whole process of the transfer of 
cinchona from South America to India was a colossal 
undertaking in which the botanists, botanical expertise, 
and the network of botanical gardens both in India and 
England played crucial roles. A number of botanical 
and chemical experiments were carried out before the 
plantations and the production of quinine was 
successful...

The far-reaching implications of this “scientific enterprise” can be 
judged from the fact that this transplantation contributed to the 
subsequent expansion of the British empire to Africa:

The cinchona cultivation and the production of 
quinine were also indispensable for the British 
conquest of [the malaria-prone regions of] Africa. The 
connection between the botanical gardens of Calcutta,
the application of the botanical knowledge for the 
transfer of cinchona from South America to India and
the expansion and exercise of colonial power was best 
expressed by Surgeon Major G. Bidie of the British 
Army of Madras presidency: “To England, with her

15. Griffith, William (1971) [1847], Posthumous Paper Bequeathed to the 
Hounourable East India Company, Ch’eng Publishing Company, Taipei, 
pp. 91-2,96.

16. Medical Board. Letter to the Hon. J. A. Dorin, President in Council. Fort 
William, 9 June 1855. Parliamentary Papers. House of Commons. 
1863:13, quoted by Baber (1996), p. 171.

11 Baber (1996), pp. 172-3.
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numerous and extensive Colonial possessions, it is 
simply priceless; and it is not too much to say, that if 
portions of her tropical empire are upheld by the 
bayonet, the arm that wields the weapon would be 
nerveless but for Cinchona bark and its active
principles.” ...Overall it should be evident that 
although the scientific research initiated in the early 
phases of colonial rule contributed to the reproduction 
of colonialism, it also led to the production and 
development of new scientific knowledge. There 
emerged a symbiotic relationship between the 
production of scientific knowledge and exercise of 
colonial power. The connections among science, 
technology, and colonialism were further strengthened 
in the later phases of the colonial rule in India...

1857, the British government established a number of new 
institutions in India. However, throughout the British rule in

After 
sdentific 
India, these institutions remained a shadow of their parent institutions in 
England where modem science developed into a formidable enterprise. In 
India, it could only produce second-rate imitators of western science, 
assistants and technicians for the new scientific machinery of the colonial 
government.

Institutional Collapse

The Islam and science discourse could not have attained its new dimension 
without a significant change in the institutional structure that evolved. This 
new institutional structure drastically affected all spheres of life in all
colonized lands.

In India, the educational institutions were part of a vast system that had 
functioned for centuries. As late as 1822, Thomas Munro, the governor of 
Madras, had stated that “every village had a school,” and a senior official of 
the Bombay presidency, G. L. Pendergest, had observed “there is hardly a 
village, great or small throughout our territories in which there is not at 

° 19 _ ■
least one school.” This indigenous network of schools had come into 
existence—just like the extensive medical system—over centuries, through 
endowments of land and property for education and it was organically 
linked to the civilization which had given birth to this system and which

snored the village school master, just like it honored the local religious 
scholars who performed the rites of passage from birth to death. Attached 
io houses of worship, these local schools had provided education to 
countless generations before the arrival of the colonial masters—an 
education that was sufficient for their purposes. Likewise, the local panchiat 
system had provided an effective justice system and the sharing of 
information by farmers had been sufficient for raising crops that fed the 
whole subcontinent for centuries. All of these traditions were interwoven 
with a way of life, social customs, and with history, religion, beliefs, 
literature and myths that had sustained life in this part of the world for 
centuries.

The educational system in India primarily rested on the extensive 
endowments that supported madaris for Muslim students and pathshalas for 
Hindus. But the British East India Company considered these rent-free 
lands sheer loss and wastage because they could not collect any revenue 
from such lands. Consequently, various laws were passed in the late 
nineteenth and the early twentieth centuries for the “resumption of land”, 
or the right to collect revenue On previously rent-free land grants. In 
Bengal, this resulted in the increase of five hundred thousand rupees as 
revenue and in the northwest provinces the amount of revenue reclaimed 
wasover 2,321,953 rupees. These laws choked the lifeline of a centuries- 
old tradition and within a few decades, whole regions were left without 
nook This, combined with the belief that whatever these institutions 
were providing was insufficient, backward, inadequate, and absurd, 
completed the prescription for the collapse of this system. “The absurd 
systems of Hindoo geography and astronomy,” wrote J. W. Massie, the 
author of Con/inentaZ India: Travelling Sketches and Historical Recollections, 
'and their stupid fictions in natural science, rest upon one foundation, 
winch demonstrations and experiment could easily overthrow; the 
atension of true science would, therefore, undermine the fortress of error 

i i • 21and delusion...”

But this was not all. There were a number of debates in the ruling circles 
about the state of the society they were ruling. There were those, like 
Wes Grant, one of the members of the Court of Directors of the

1

18. Ibid.
19. Di Bona, Joseph (1989), Critical Perspectives on Indian Education, Bahri,

New Delhi, pp. 42-5, 69, cited in Baber (1996), p. 187.

10. Di Bona (1989), p. 71, cited in Baber (1996), p. 188.
H. Massie, J. W. (1985) [1840], Continental India: Travelling Sketches and 

Hiiorical Recollections, 2 vols. B. R. Publishing, Delhi, vol. 2, pp. 470-1, 
cited in Baber (1996), p. 184.
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Company, as well as a member of Parliament, who considered educated 
natives better governable than the uneducated and there were those who 
invoked the designs of the “Supreme Disposer” who had put India 
“providentially into our hands...not merely to draw an annual profit from 
them, but that we might diffuse among their inhabitants, long sunk in 
darkness, vice and misery, the light and the benign influences of Truth, the 
blessings of well-regulated society, the improvements and the comforts of

22 < active industry.” Grant argued that these religious objectives could be 
pursued along with the extension of commerce and in fact, the two would 
go hand in hand. Grant’s recipe for the achievement of these two goals was 
the introduction of scientific and technical education and establishment of 
industry. When the renewal of the charter of the Company was being 
considered in 1813, a “Committee of the Protestant Society” met in a New 
London Tavern and appealed to the Parliament, that

I
as Men, as Britons, and as Christians, this committee 
continue to regard with anguish, the moral dispersion 
and religious ignorance of very many millions of 
immortal beings who people the plains of India, 
subject to British power...[CJonvinced by history, 
observation, and experience, that Christianity would 
affirm inestimable benefits, and that their diffusion is 
practicable, wise, and imperative, they cannot but 
persevere eminently to desire its speedy and universal 
promulgation throughout the regions of the East.

However, the Company knew from its experience of past incidents that 
such efforts would incite “violent irritation...in the minds of the natives of 
India,” and thus jeopardize the rule. Hence it refrained from direct 
imposition of Christianity on India but let the missionary activity spread 
with full force. In 1823, the British government instituted a committee on 
Public Instruction at Calcutta to investigate the best mode of imparting

22. Charles Grant, Observation on the State of Society among the Asiatic
Subjects of Great Britain, Parliamentary Papers. House of Commons. 
East India Affairs, 15 June 1813, reprinted in Mahmood, Syed (1895), 
A History of English Education: Extracts from Parliamentary Papers, 
Official Reports, Authoritative Despatches, Minutes and Writings of 
Statesmen, Resoulution of the Government etc. M. A. O. College, 
Aligarh, p. 17, cited in Baber (1996), p. 191.

23. Appendix “A” to John Bebb’s letter to the Court of Directors,
Parliamentary Papers, House of Commons, Papers Relating to the 
Affairs of the East India Company, 15 June 1813:8, cited in Baber 
(1996), pp. 192-3.

civilization, 

to promote

its fortunes

insouciion. The committee consisted of members of the colonial 
administration who held diverse opinions about the direction public 
{duotion under state patronage ought to take. The two dominant views 
nut later crystallized into the “Orientalist” and “Anglicist” factions; the 
[Miner arguing for the establishment of institutions on the model of 
gudaris and vidyalayas, where instructions should be imparted in the 
‘vernacular", the latter supporting instruction in English and the 
wthdrawal of any state patronage for Sanskrit, Persian and Arabic. These 
debates would later lead to the infamous “Minute on Education” by 
Thomas Babington MacCaulay and to the collapse of traditional 
Mons which is simultaneously associated with the rise of a new kind of 
institutional structure that would produce the first crop of “educated 
Indians who looked down at their own tradition, history and 
Then they took lead and established a number of colleges 
instruction in English language, literature and Western science.

Extensive inland trade by the Company had intertwined
with the interest of a small segment of Indian merchants who had been 
facilitated by many policies of the Company, most of all through the 
Cornwallis’ Permanent Settlement which provided opportunities for large- 
ole purchase of cheap land by a handful of Indian merchants. This new 
elite, Wrafck, had emerged through a fundamental structural 
transformation of the India society. Most of the members of this elite had 
aonnously benefited from the depopulation of Bengal in the wake of the 
1770 famine when traditional tillers of land were forced to sell their land to 
ibis elite because they could not pay taxes to the Company. Many members 
of the new urban elite also sought employment in the rapidly expanding 
British administration and thus acquired a social prestige and power by 
associating with the rulers, however remote that association might have 
H

Itwas the representatives of the bhadralok in Bengal who first established 
colleges in Bengal for teaching English language, literature and Western 
nence. The Calcutta Hindu College, or vidyalaya, was founded in 1816 by 
the Indian merchants with funds donated by this elite class and augmented 
b the Company. It was managed by a joint committee of Indians and 
Englishmen. In July 1818, another college was established in Benares 
ihrough funds donated by one Joynarain Ghossal and a number of other 
colleges emerged in the Bombay Presidency between 1821 and 1823. In 
181, H. H. Wilson, acting on the earlier “Minute on Education” by Lord 
Minto established the Hindu Sanskrit College at Calcutta on the pattern of
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the Benares Hindu College with the hope of using the agency of Brahmans 

to impart the education of modem science and technology. Lord Minto in 

his “Minute of 1811” had pointed out that “the prevalence of the crimes of 

peijury and forgery...is in a great measure ascribable, both in the 

Mahomedans and Hindus, to the want of due instruction in the moral and 

religious tenets of their respective faiths,” and Wilson’s move to establish a 

Sanskrit college represented, in part, an attempt to fulfill those aims. But 
Raja Ram Mohun Roy, a representative of the rising bhadralok of Calcutta, 

opposed it. He had hoped that through this seminary [the Sanskrit school), 

the “natives of India [will receive instructions] in mathematics, natural 

philosophy, chemistry, anatomy, and other useful sciences.” He said that, 

“We already offered our thanks to Providence for inspiring the most 

generous and enlightened nations of the West with the glorious ambition of 

planting in Asia the arts and sciences of modem Europe.” But now he was 

disappointed because the Benares Hindu College was going to impart 

education in Sanskrit, “the Sangscrit language, so difficult that almost a 

lifetime is necessary for its acquisition, is well known to have been for ages 

a lamentable check on the diffusion of knowledge...fljhe Sangscrit system 

of education would be the best calculated to keep this country in 
darkness...”24 25 26 27 This new and rising class of Indians looked at their culture 

and tradition through the eyes of the colonizers and it had been mentally 

colonized.

24. Quotation from “Lord Minto’s Minute” is cited by Mahmood, Syed
(1895), p. 20; excerpt of Raja Roy’s criticism has been cited in Sharpe, 
H. (ed. 1920), Selections from Education Records; both references are 
cited from Baber (1996), pp. 196-97.

25. Quoted from Sangwan, Satpal (1991), Science, Technology and Colonisation:
An Indian Experience (1757-1857), Anamika Prakashan, Delhi, p. 64.

26. Hunter, William (1872), Tk Indian Musulmans, Trubner, London, quoted
in Reetz, Dietrich (1988), “Enlightenment and Islam: Sayyid Ahmad 
Khan’s Plea to Indian Muslims for Reason”, Indian Historical Review, 
vol. 14, pp. 206-18, cited in Baber (1996), p. 226.

27. Ibid.

Nevertheless, the Company itself introduced various educational 

institutions to fulfill its needs. For instance, a “Minute by Lord Auckland", 

written on October 1, 1839, states: “A native medical staff would be very 

useful for department duty. The state would obtain a cheap class of well- 

educated natives on whom the climate would make no impression.”
Muslims were not far behind in this race. But because the British had 

wrested the control of India mostly through active battles with Muslims, it 

was natural for them to consider Muslims of India as potentially more 
hostile to them than Hindus whom they started to favor in various 

administrative jobs. Initially, Muslims had kept aloof from the new English 

schools. Their own languages, Arabic, Persian, and Urdu, along with 

centuries of traditional learning, had been rendered obsolete in a matter of 
a few years, through fundamental restructuring of the society and its 
institutions. Telling signs of the general atmosphere at this time in history 
are demonstrated in proverbs like the famous, Parhey Farsi beche tel, which 
stated, in essence, that the only possible utility left for those who study 
fasian is to be the small time neighborhood grocer who sells oil.

In 1858, when India was placed under direct Crown rule, a number of 
administrative and structural changes were made, including restructuring 
of the armed forces. The role of private companies was minimized and the 
Crown took direct control of many private enterprises, such as the railway 
that was initiated previously under private companies. Because the Muslim 
soldiers were perceived to be the major instigators of the 1857 effort to 
gain independence, the British wrath fell on them with extreme severity. 
Established families were uprooted, the remaining members of the Timuri 
royal family were killed or exiled and cities like Delhi and Agra were 
desecrated. In a report entitled “Our Indian Musalmans: Are They Bound 
in Conscience to Rebel Against the Queen?”, W. W. Hunter had argued that 
'the Mohammadans have now sunk so low that, even when qualified for 
Government employment, they are studiously kept out of it by Government 
notifications." The Company government therefore, earnestly desired to 
'induce youths of respectability and superior attainments to attach them to 
the study of medical sdences”.

Gradually, the new situation forced some Muslims to come forward and 
advocate active participation by their fellow Muslims in the new 
administrative and educational system that had come into existence in the 
post-1858 Indian subcontinent. The most important representative of this 
group was Sayyid Ahmad Khan (1817-1898), who would be knighted as the 
Knight Commander of the Star of India in 1888. Ahmad Khan established 
(he Aligarh Scientific Society in 1864 with the goal of “causing the blessed 
morning of civilization to dawn on the night of ignorance and darkness 
which for ages has retarded the advance of this country.” This goal 
resonates with the views of Charles Grant and James Mill, whose Elements of 

Nilical Economy was translated by the Aligarh Scientific Society into Urdu. 
But we will have more to say about this in the following section.
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When Lord George Curzon, who has been called “the last of the British 

Mughals”, arrived in India in 1898, in the aftermath of yet another spell 

of devastating famines, he was determined to transform the administrative 

structure of India that governed science and technology, along with its 

educational institutions. On the very first opportunity that came his way, he 

called the educational system set up by his predecessors “faulty but not 
29 e •rotten”. Ironically, long before his pronouncement on the system, many 

Indians had begun to look askance at the rapid westernization of their 

youth and the value of British-controlled education. The system that had 

been established with great zeal had certain fundamental flaws so that the 

universities had been reduced to being little more than a collection of 

lecture rooms where students crammed to fill their minds with texts in 

order to pass the examination and get a job. The constitution and 

composition of the senates and the syndicates which governed the newly 

established universities at Allahabad, Madras, Bombay, Calcutta and 

Lahore had often been filled with men whose interests were hardly 

educational and some of whom could not even sign their names. Curzon 

knew this state of affairs and so did some of the educated Indians who were 

beginning to stand up for their rights. But when Curzon convened the 

Educational Conference, not a single Hindu was invited to participate in 

the deliberations concerning their future and only a handful of handpicked 

Muslims were present. When this fact became public, the Viceroy was 

“pleased to invite” Sir Gurudas Banerjee, as an afterthought. When the new 

Education Bill was finally passed on March 21,1904, hundreds of students 

came out on the streets to protest against the overweening British lord who 

had taken it upon himself to reform the “natives”. But this was merely the 

beginning of the grand design which Curzon had for his new empire.

In 1902, he set up a Board of Scientific Advice (BSA) to coordinate all 

scientific research in India. From now on, India was to emulate the 

scientific organizations of England; BSA being a replica of “Scientific 

Advisory Council” which was proposed for Britain three decades earlier by 

Alexander Strange and Norman Lockyer but which had never been 

established. Sir Norman Lockyer, an influential scientist and editor of 

Nature, expressed enthusiasm over the creation of BSA that was supposed to 

coordinate research in India with the assistance of the Royal Society. But

28. Goradia, Nayana (1993), Lord Curzon: The Last of the British Moghuls,
Oxford University Press, Delhi.

29. Goradia (1993), p. 178.

over lime, BSA and the Royal Society developed differences over the nature 
of research to be carried out in India. The basic issue revolved around 
•fundamental" versus “applied” research and the ability of Indian scientists 
to perform “pure” scientific research. The experience of BSA, however, 
served as a model for the establishment of a number of other scientific
organizations both in Britain as well as in India. In India, the new 
institutions induded the Committee of Civil Research (1925); the Economic 
Advisory Council (1930); the Scientific Advisory Committee (1940-45). In 
1923, BSA was dissolved as part of a temporary economic measure but in its 
stead a number of other organizations were established in the following 
years. These were the Indian Science Congress (1924), the National 
Institute of Science (1935), and the Indian Academy of Sciences (1924). 
Eventually the Council for Scientific and Industrial Research (CSIR), 
established in 1934, succeeded BSA. In 1947, when the British left and the 
Indian subcontinent was divided into two nation states, Pakistan and India, 
this institutional structure had firmly taken hold in the administrative 
realm and it was retained by both states with only slight modifications. In 
Pakistan, CSIR is called pcsir and the Academy of Science was renamed as 
the Pakistan Academy of Sciences; both institutions still exist.

Other Regions

We have outlined the emergence of modem science in the Indian Timuri 
empire in some detail to provide a model. Similar developments can be 
traced in other Muslim lands. This background is essential to understand 
the new dimensions of the Islam and science discourse because these new 
facets of the discourse emerged out of the historical situation which was 
characterized by political, economic and intellectual colonization of the 
Muslim world at a time marked by internal strife and upheavals.

The situation in other regions of the Muslim world was different from 
India only in its particulars. In general, the ultimate result of the process of 
colonization was the same: the replacement of older institutions with 
Western institutions, the creation of a small elite that eagerly followed the 
lifestyles, aspirations and worldviews of the colonizers. We will not go into 
the details of this history as it is readily available in numerous sources. But 
byway of a summary, let us note that during the eighteenth century, except 
for Morocco and Yemen, the entire contemporary twenty-two sovereign 
Arab states—which are now members of the Arab League—were under the 
Ottoman rule. During the course of the century, this vast geographical 
area, which had always been the heartland of Islam, broke away from the
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the mountainous land in 

the Institut d’Egypt was

1805, he realized that his

center. The dynamics of global politics and economics, built on the new 
science, forced a new organization of societies, a new configuration of 
entities that made up nation states.

In the course of the next century, a century known to the Arab historians 
as the century of Christian missions, the Ottoman authority dwindled in its 
eastern provinces. Syria, which included the present-day Palestine, Israel, 
Lebanon, Jordan and present-day Syria, played a leading role in the 
emergence of a new social order. It had long acted as a cultural and 
commercial link between the Arab world and the West. Syrian and 
Lebanese merchants had maintained active contacts with West, long before 
the French invasion of Egypt in 1798. For example, during 1613-18, the 
Lebanese Amir Fakhr al-Din al-Mani allied with the Medici Court in Italy 
and invited Italian technologists to develop 
Lebanon. Soon after Napolean’s invasion, 
established in 1798.

When Muhammad ‘All came to power in
administrative structure as well as army was inferior to the European forces 
in its training, equipment and techniques. He started to import European 
teachers to set up new institutions. The adoption of western models of 
governance simultaneously brought the western educational system to the 
Muslim lands, from primary level right up to universities. And as the 
traditional religious schools receded into the backwaters, institutions that 
provided western education flourished in the main cities, offering the only 
alternative to a populace that was increasingly becoming aware of its 
intellectual as well as material poverty compared to European civilization. 
It was this sense of inferiority that was at work when Muhammad ‘All sent 
400 students to Europe to study all branches of science. Intense translation 
activity followed.30 * * More than 200 books were translated during 
Muhammad ‘All’s rule. When he died in 1849, many schools were dosed 
and under the rule of Khedive ‘Abbas and Khedive Sa‘id, a reaction set in.

30. Good sources on the translations movement are Abu-Lughod, Ibrahim
(1963), Arab Rediscovery of Europe, Princeton University Press,
Princeton; al-Shayyal, J. (1951), Ta’riM al-Taryama fi cAsr Muhammad
AH, Cairo, cited in Ziadat, Adel A. (1986), Western Science in the Arab 
World, Macmillan Press, London, p. 4.

However, with Khedive Isma‘iTs coming to power in 1863, schools were re
opened and he sent another 120 students to Europe. Egyptian rule over 
Syria and Lebanon (1831-1841) heralded the return of Muhammad ‘All’s 
philosophy and his son, Ibrahim Pasha, encouraged modern western 

education. Following the English occupation, Egyptian schools switched to 
English as the language of instruction in 1887; this had tremendous impact 
on the pace of westernization. Even the Syrian Protestant College (SPC), 
which had taught all subjects in Arabic for sixteen years, switched to 
English in 1882. The role of missionary colleges in spreading western 
science in the Arab world has been the focus of many recent studies.

Hie history of the emergence of the learned societies in the Arab world 
follows a pattern similar to the one in the Indian subcontinent. The Society 
of Arts and Science, founded by Protestant American missionaries and a 
few Christian Arab intellectuals in Beirut in 1847, only lasted five years and 

32 .
bad no Muslim participation. The Jesuits followed the Protestant example 
by founding the Oriental Society in 1850 at the initiative of a French priest 
Depruni&res (1821-1872). It was also dominated by Christians, whether 
Arab or European and it collapsed after two years. In 1882, the Syrian 
Scientific Society reopened for the third time under the name of Eastern 
Scientific Society with the express goal of advancement of applied science.33 

hie arrival of the printing press in the Fertile Crescent in 1733 also 
helped to generate interest in modem education. In fact, Arab scientific 
journalism predates the appearance of modem Arab universities and 
specialized education. The periodicals that helped in the dissemination of 
modem knowledge, at a time when books on Western science were rare, 
indude a/-H^dMi, first appearing in 1828 and Hadiqat al-Akhbdr (The 
Garden of News), published from Beirut by al-Khuri in 1857. In 1865, the 
first scientific journal, Kzroup al-Tib, (Medical Review) was established in 
Cairo and was followed by al-Muqtataf, founded by Sarruf and Nimr in 
Beirut in 1876 and moved to Egypt in 1885. Al-Muqtataf played a leading 
role in the transmission of scientific ideas to the Arab world. In 1834, the

JI. Ziadat, Adel A (1986) is a good source for works dealing with the 
question of modernization of the Arab world. The sources cited by him 
include, among others, Tibawi, A. L. (1969), A Modern History of Syria, 

Edinburgh University Press, Edinburgh; Jessup, H. (1910), Fifty-three 
Ytan m Syria, 2 vols., New York; Hanna, Faith, (1979), The Story of the 
American University o/ Beirut, Alphabet Press, Boston; Sami, A. (1917), 
aZ-Mrn /i Misr (Education in Egypt), Cairo; Ahmed, Seraj al-Din, 
(1966), “al-Haraka al-tarbawiyya fi Lubnan wa Suriyya," (“Educational 
Movements in Lebanon and Syria,” in al-Abhdlh, vol. 19 (1966), 
pp. 330-40.

31 Ziadat (1986), p. 10. 
J3. Ziadat (1986), p. 11. 
K Ziadat (1986), p. 13.
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American Protestant missionaries transferred their operations and press 

from Malta to Beirut. It was followed by a Jesuit press in 1847. By 1875, 

there were eleven printing presses in Beirut alone, four in Damascus and 

three in Aleppo. Egypt acquired its first printing press, the Bulaq Press in 

Cairo, in 1821; by 1850, it had published 81 Arabic works on various 

sciences. In Beirut alone, seven new periodicals were founded in 1870.

In Turkey, the Young Ottomans Movement (later to be called Young 

Turk Movement) was the result of a similar process of modernization. In its 

earliest conception, the most influential theorist of the movement, Ziya 

Gokalp, the author of Turkpigun Esaslari (77i£ Essence of Turkism), saw the 

revival in terms of Islam and its motto was “Turkify, Islamize and 

Modernise”. But this movement was to take a secular turn with the arrival 

of Mustafa Kemal on the scene, who saw Islam as the main obstacle in the 

modernization of Turkey.
Gasparali (1851-1914), a Crimean Tatar who had been educated in 

Europe and who had worked in Istanbul and Paris, opened his first iqul al- 

Jadid (New Method) school in 1884 with the aim of improving the standard 

of education of teachers and to create a literary language that could be 

understood by every Turk, from those living “along the shores of the 

Bosporus to those living in Kashgar”. He also argued that Muslims must 

borrow from the West to revitalize their intellectual and social lives. 

Ottoman Reform laws of 1846 and 1869 brought new curricula for all levels 

of education (primary, secondary and higher); schools were removed from 

the supervision of local religious communities and they were opened to all 

children, irrespective of religion. The laws of 1869 provided for a 

minimum compulsory education of four years. At the secondary level, 

mathematics, biology and chemistry were introduced. Many Turks were 

sent to Europe. Among them was Yirmisekiz Mehmet Qelebi (Chalabi) who 

arrived in Paris as the Ottoman ambassador in 1720 and became one of the 

first Ottomans to give a first-hand report of modem Europe, especially 

France. When compared with the accounts of earlier Muslim travelers to 

Europe, such as that of Evliya Qelebi, his reports and letters show in an 

unequivocal way the psychology of the eighteenth century: a proud Muslim 

soul tom between the glory of his history and the mind-boggling

35. Ziadat (1986), p. 2.
36. Cornell, Svante and Svanberg, Igvar (1999), “Turkey” in Westerlund,

David and Svanberg, Ingvar (eds.), Islam Outside the Arab World, 
Curzon, Surrey, p. 128.

advancement of the Aafranji, the infidels of Europe. Mehmet Qelebi’s 
reports published under the tide of Sefaretname became a small genre of its 
own to be followed by later Ottoman envoys to Europe.

Let us also note that the general decline of intellectual activity in the 
Muslim world was not as widespread in Iran as elsewhere. The Iranian 
religious and philosophical scholars remained deeply entrenched in the 
traditional sciences and the educational system continued to use resources 
of Islamic tradition during the sixteenth and the seventeenth centuries. 
Qum, Mashhad, Isfahan and Tabriz remained major centers of Islamic 
philosophy. In recent years, this tradition has been strengthened through 
the celebration of centenaries of Muslim philosophers. These occasions 
have created an important intellectual platform through international 
conferences and meetings which are instrumental in dissemination of 
philosophical works.
centuries, most intellectual activity in Iran was limited to philosophical and 
religious disciplines; it did not include natural sciences. The Islamic 
scientific tradition had already been weakened during the §afavid period 
nd the Qajars did little to revive it.

Major Transformations

The process of inner struggle and reform which had emerged in the 
Muslim world during the late seventeenth and early eighteenth centuries

87. His Sefaretname was translated into French in 1757 by Julien Galland as 
Relation de I’embassade de Mehmet Effendi a la cour de France en 1721 ecrite 
par ha meme et traduit par Julien Galland, Constantinople and Paris. For 
a brief but hostile account on Mehmet Qelebi in English, see Lewis, 
Bernard (1982), Tho MusKm Discovery of Europe, W. W. Norton & 
Company, New York, pp. 114-16. On die relationship between the 
Muslim world and Europe, see Gibb, H. A. R. and Bowen, Harold 
(eds., 1957), Islamic Society and the West: A Study of the Impact of Western 
Civilization on Moslem Culture in the Near East, Oxford University Press, 
Oxford; and Grunebaum, Von G. E. (1962), Modern Islam: The Search 
for Cultural Identity, Greenwood Press, Connecticut.

38. For example, the millinery of Ibn Sina held at the Tehran University in 
1951 during which many of his works as well as works on him were 
republished, the seven hundredth anniversary of Nasir al-Din al-Tusi, 
the four hundredth anniversary of Mulla $ad ra (1961) which triggered 
a series of publications on him, the eleven hundredth anniversary of 
Muhammad ibn Zakariyya al-Razi (1965), the hundredth anniversary 
celebration of the death of Hajji Mulla Hadi Sabzwari (organized by 
the Mashhad University in 1969) and the millinery of Shaykh 
Muhammad al-Tusi (Mashhad University, 1970).
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was terminated by the invasion and colonization of these societies by the 
European powers. The Russians and the Chinese absorbed Inner Asia; the 
British claimed India, Malaya, parts of the Middle East, East Africa, Nigeria 
and other parts of West Africa; France seized North Africa, much of West 
Africa and parts of the Middle East; and the Dutch occupied Indonesia. 
Thus at the dawn of the twentieth century, independent Muslim states 
existed only in Central Arabia, Iran, Turkey and Afghanistan and they too 
were weak and under the influence of the European powers.

This brief survey brings us to the threshold of the modem period which 
came into existence on the basis of a redrawn map of the world. By then, 
the colonization of the Muslim societies had not only cut short the process 
of inner evolution, change and revival of these societies, it had also 
produced a startling transformation of the most basic institutions, 
completely changing the nature of the relationship between Islam and 
science.

This fundamental transformation of the Muslim societies through the 
replacement of their basic institutions, models, ideology and in most cases, 
language of learning was achieved through certain methods that were 
uniformly applied to all Muslim societies. Following the conquest, 
assimilation or annexation, the colonized societies were subjected to a reign 
of terror. Old and established families were uprooted. Leading figures were 
executed or exiled, ruling classes and people of wealth and fame were 
made targets of special retribution. The continuity of institutions was 
disrupted and in many cases, they were destroyed in both the physical and 
the functional sense.

After this period, which varied in length in different societies, new 
institutions were planted, a new administrative system was designed, and in 
time a new elite was created. This elite group was more than willing to 
cooperate with the colonial rulers. Products of the new educational system, 
these people had little or no knowledge of their own history and heritage. 
Intoxicated by the life-style of their rulers, men and women of this elite 
group considered it an unbounded honor to speak the language of their 
colonial masters and think and act like them. They accepted the ideas 
presented to them by their Western mentors without any critical analysis. 
Their personalities and worldviews were shaped by the teachings of 
Western philosophers, and religion had little importance for them. The 
members of this elite group slowly became the leading figures in the 
colonized societies and the masses started to look toward them as their 
models.

a result,

societies 
previous 
political

IIMI

Hie third phase of this process started with the second generation of 
the elite group, raised in luxury and comfort and twice removed from the 
traditional sources. They were also removed from the period of terror and 
violence and could aspire to seek equality with the Western rulers. Many 
wnt to Europe for education and their experiences in the West 
contributed toward the development of a sense of dignity and equality. 
Ito they returned to their respective countries, they started to demand 
greater power and influence in the affairs of their country. As 
independence movements were bom.

Within this broad framework, the transformation of Muslim 
took various forms in different countries, as discussed in the 
chapter. The four fundamental changes were (i) the
transformation, (ii) the change in the status of Arabic language, (iii) the 
replacement of the education system, and (iv) the establishment of Western 
institutions. These developments pushed the Islamic tradition of learning 
into the background through violent political, economic and social 
changes.

This does not mean that the representatives of this tradition silently 
accepted the verdict of the colonial rulers; there was a sustained effort to 
dislodge the new rulers as well as their institutions. But all that these efforts 
could do was to establish a secure, albeit non-transforming, niche for the 
religious institutions. The magnitude of the transformation of the social, 
political and economic structures of the Islamic civilization can be judged 
from the prestige and status of these institutions and all those who 
belonged to them. Whereas in the pre-colonial era, the madrasa was the 
institution par excellence in the Islamic civilization and those who held 
teaching posts in these institutions or those who studied there were looked 
upon as the real leaders of the community. In the colonial era, these 
institutions became the haunts of the dispossessed. The rising urban elite 
bad no interest in these institutions, except for the ceremonial and ritual 
needs for which they utterly depended on them, because having lost even 
the most elementary knowledge of religion, they could not perform the 
rites of birth, marriage and death. But in general, the madaris supported 
the orphans, the poor, the needy and the old. Those who studied in these 
institutions, which had once produced al-Ghazalis, could barely sustain 
themselves against the onslaught of a new social order. Ironically, the deep 
sense of inferiority toward western civilization and its products from which 
the urban elite and the graduates of the newly established western 
educational institutions suffered, would, in time, also creep into the psyche
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of those who populated the traditional schools, of course with notable 

exceptions.

This situation intensified the consciousness that something had gone 

wrong and reform was desperately needed. In various Muslim regions, 

different reform patterns emerged but in almost all cases, the traditional 

institutions of learning were compared with the western institutions and, in 

many cases, the reform of these traditional institutions meant introduction 

of those subjects that formed the regular curriculum of western style 

education. Instead of solving the problem, this compounded it by creating 

a parallel curriculum. The institutions where allegedly modem curriculum 

was not introduced eventually became the harbingers of a truncated version 

of traditional Muslim education which could produce neither al-Ghazalis 

nor Newtons, but which could, at least, keep the glow of the old tradition 

alive along with a profound sense of loss.

A detailed discussion of these responses will take us too far afield. 

Suffice it to say that, in addition to the heightened consciousness of the 

need to reform these institutions precipitated by the encounter with the 

West, Islam’s inherent mechanism of reform and revival (wZa/i wa tajdid,)— 

which has always remained operative in the Islamic civilization ever since 

its birth—was also at work. There is enough historical evidence to support 

the conclusion reached by numerous scholars that a general revival was 

building up in the Muslim societies during the seventeenth century and it 

had taken a definite shape in by the early decades of the eighteenth 
century.’9 It was the inherent mechanism of reform that had produced 

movements such as the one started by Shaykh Ahmad Sirhindi (d. 

1034/1624), Shah ‘Abd al-Rahim (d. 1131/1719), Sayyid Ahmad Shahid (d. 

1246/1831), and Shah Wall Allah (1114-1176/1703-1762). These reform 

movements, which were present in all parts of the Muslim world, were 

aiming to produce a comprehensive change in the society by addressing the 
spiritual, cultural and intellectual malaise.4 For instance, the Farabi 

Movement in Bengal, started by Hajji Sharfat Allah (b. ca. 1178/1764), who 

had gone for pilgrimage in 1196/1782 and had stayed in Makkah until 

1217/1802, not only wanted to reform the society, it also aimed at waging 

39. For a general survey, see Rahman, Fazlur (1979, 1996), Islam, University
of Chicago Press, Chicago; especially chapter 12, “Pre-Modem Reform 
Movements”, pp. 193-211.

40. A recent useful study on Shah Wall Allah is al-Ghazali, Muhammad
(2001), The Socio-political Thought of Shah Wall Allah, International 
Institute of Islamic Thought and Islamic Research Institute, Islamabad.

41. Both Makkah and Madinah still played the role of major guiding cities 
for the entire Muslim world. The example of Hajji Shari* at Allah, who 
returned to India to start a reform movement, is not an isolated 
incident Sayyid Ahmad Shahid as well as Shah Wall Allah had also 
gone to Hijaz where they met various Muslim scholars who discussed 
the state of Muslim societies and proposed solutions.

jo armed struggle against the colonial power.39 40 41 The FaraT^i Movement 
declared that (i) India had become Ddr al-Harb (Abode of War) and this 
meant that an armed struggle against the British had become obligatory on 
all Muslims; (ii) it advocated a social-economic reform, directed against the 
rich landlords; and (iii) it strove to purify Muslim religious practices that 
bad become corrupt under the influence of Hinduism. The movement 
continued after the death of Hajji Sharfat Allah by his son, Dudhu Miyan 
(11281/1864); the followers of this movement are still present in Bengal.

The history of other equally important reform movements in various 
parts of the Muslim world which sprang from this inner mechanism 
provides a rare opportunity to study the dynamics of Muslim societies at 
ibis stage of history. Although these movements have been studied under 
it new discipline of Islam and modernity, their impact on the revival of 
Islamic scholarship, social structure of the societies and on major 
institutions is still not dear. Many movements and works remain unstudied 
or partially studied. For example, the work of two Yemenite scholars, 
Muhammad al-Murtada (d. 1204/1790) and Muhammad ibn ‘All al- 

Shawkani (1172-1250/1759-1834), who attempted to reform their societies, 
needs more attention. Al-Murta^a’s response was to reassert a Ghazalian 
solution while al-Shawkani rejected the idea of simple acceptance of 
authority (ta^/id) and called for fresh thinking (ijtihad) to find solutions to 
contemporary problems.

Some movements were extreme in their corrective methodology. For 
sample, the puritan Wahhabi movement, which was originally inspired by 
the teachings of Ibn Taymiyya (d. 728/1328), violently rebelled against the 
Ottoman rulers. Its leader, Muhammad ibn ‘Abd al-Wahhab (1115- 
1206/1703-92) found the moral laxity of his brethren in faith anathematic. 
tut the mechanism of correction he and his movement used was equally 
cisniptive. He found a local chieftain, ibn Sa‘ud (d. 1178/1765), in Dar‘iyya 
who brought his considerable military 
movement from its original center in 
encompass the sacred cities of Makkah 
Uhab and his forces created a deep

force to expand the puritan 
Najd to Hijaz and, later, to 

and Madinah. In doing so, al- 
rift in the Muslim community.
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CHAPTER NINE
Ironically, a cardinal criticism of Ibn ‘Abd al-Wahhab was the disunity of the 
Muslim community! Thus, it was perhaps the failure to develop a strategy 
of reform and revival in the changed circumstances that caused the 
ultimate deluge.42

42. The Wahhabis were militarily defeated by Muhammad cAIi of Egypt 
under the orders of the Ottoman government. They found refuge in 
Kuwait for eleven years and then re-emerged in Najd. In January 
1901, ‘Abd al-'Aziz ibn ‘Abd al-Rahman was able to re-establish his rule 
in Riyad and by 1904, he had re-conquered all provinces previously 
ruled by his grandfather from Najd. By 1924, the clan had established 
its rule over the entire territory now known as ‘Saudi Arabia’, the 
‘Arabia of the Sa'Udls*. For a brief critical study of the Wahhabi 
Movement and its founder, see Algar, Hamid (2002), IVaAWum.1 A 
Critical Essay, iPi, New York.

In any case, these inner mechanisms of reform were not allowed to play 
their rightful role because of the European intervention. The colonizers 
often pitted one segment of society against the other. In the course of the 
nineteenth century, they were able to subjugate almost all parts of the 
Muslim world. This was a powerful blow from which the Muslim world has 
still not recovered. The colonization of the Muslim world shattered the 
inner fabric of the Islamic tradition and brought it face to face with a 
foreign civilization at a time when it was at its weakest state. Thus, the 
western civilization managed to carve a portion of Islamic space as its own 
territory. This produced a small Muslim elite within these societies that 
turned its face away from the Islamic tradition and looked toward the 
Western civilization for intellectual nourishment. But no matter how
intensely it attached itself to the Western civilization, as long as it kept its 
faith, it had to return to the sources of spiritual guidance and solace that 
have always been the focus of the faithful. This created an inner tension 
that still reverberates in the social, political, and intellectual struggles.

Needless to say, the Islam and science discourse was deeply affected by 
all of this. This was the beginning of a new kind of discourse between Islam 
and science in which science was no more the integral unit of the Islamic 
tradition but a science of the brave new world, a science that had broken 
away from all traditions and was an autonomous and powerful entity, 
independently and defiantly charting its own course, complete with a 
theology of nature and a worldview competing against other worldviews.

The Colonized Discourse

The new Islam and science discourse that emerged from the ruins of the 
old tradition during the nineteenth century is a “colonized discourse”, 
steeped in the great chasm that separates our contemporary world from the 
traditional Islamic universe and the science it inspired and cultivated for 
almost eight centuries. The modem Muslim scientist is unlikely to find any 
resonance with his peers in that universe of discourse not because modem 
sdence has discovered some new facts about nature that are fundamentally 
different from the scientific data of Ibn Sina and al-Biruni. It is not the 
sdentific content that is of importance in this widening breach that 
separates the contemporary Muslim scientist from the Islamic scientific 
tradition. Had it been the scientific content, the Newtonian and the 
quantum physics could not have shared a common universe in which they 
remain rooted in spite of their vast divergence; both are constructs of a 
concept of reality formulated within the metaphysical and philosophical 
worldview of the modem Western civilization. Thus, it is neither the 
heliocentricity nor the contemporary atomic theory of matter that has rent 
asunder the traditional universe of Islam and science discourse; it is the 
foundational philosophy of modem science that stands as an unbridgeable 
chasm between modem science and the Islamic scientific tradition. This 
great chasm between the pre-colonial Islam and science nexus and its post
colonial caricature is not the result of any specific theory of science, but that 
of a radical recasting of the foundations of science since the seventeenth 
century.

It was during the colonial era that the Islam and science discourse 
accumulated a heavy overlay of extraneous issues which had never been 
part of the traditional discourse. There are three important facets of this 
new discourse that keep it hostage to the legacy of the colonial era: it is 
inextricably linked to a feverish demand for the acquisition of Western 
sdence—which, in turn, is laden with a whole range of issues in the realms 
of education and modernity; its apologetics; and a deep layer that is the 
product of the cultural schizophrenia which characterizes the post-colonial 
Muslim world. Hundreds of works deal with the issues related to various 
aspects of Islam in the modem world. In almost all cases, these works posit 
the challenge of modernity within a social and cultural context and 
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invariably find the question of Islam and science as an integral part of the 
discourse on modernity.

This has led to the emergence of the new Islam and science discourse in 
a realm that is not its own. These three facets cast such a deep shadow on 
the new discourse that it is almost impossible to separate it from this 
burden. This heavy overlay expresses itself in various attempts to “Islamize” 
modern science and in the extensive literature that attempts to prove the 
existence of various modem theories in the Qur’an. Among its other 
formulations are (i) the Arab Nahda (renaissance, rebirth) movement of the 
nineteenth century which focuses on the works of Muslim reformers and 
thinkers such as Jamal al-Din Afghani, Rifa‘ah al-Tahfawi, and Muhammad 
‘Abduh; (ii) a typically Orientalist reconstruction of the problem of decline, 
formulated by Hamilton Gibb, Gustave von Grunebaum, Louis Gardet, 
Robert Brunschvig and others, finding expression in various works on 
Islam and modernity; (iii) the discourse shaped by various secular 
responses, such as nationalism and Marxism which emerged in the Muslim 
world as part of its efforts to dislodge the colonial yoke but which also 
affected educational, scientific and social institutions; and (iv) formulations 
which posit the religious response to modernity in the context of a “static” 
tradition that had been conquered by the “mobile” and “energetic” West.

1. Two useful works dealing with the challenges of modernity are: Nasr,
Seyyed Hossein (1981), Traditional Islam in the Modem World, KPI, 
London and Nasr, Seyyed Hossein (1975), Islam and the Plight of 
Modem Man, Longman, London. Also see Rahman, Fazlur (1982, 
1984), /slam and Modernity: Transformation of an Intellectual Tradition, 
The University of Chicago Press, Chicago, London; von Grunebaum, 
G. E. (1962), Modem Islam: The Search for Cultural Identity, Greenwood 
Press, Westport; for a post-modern perspective, see Majid, Anouar 
(2000), Unveiling Traditions: Postcolonial Islam in a Polycentric World, 
Duke University Press, Durham & London; for a post-modern analysis 
of the impact of Mustafa Kemal’s policies on Turkey, see Sayyid, 
Bobby, S. (1997), A Fundamental Fear: Eurocentrism and. Emergence of 
Islamism, Zed Books Ltd., London, New York. For a case study of 
Turkey, see Mardin, §erif (2000), TAe Genesis of Young Ottoman Thought: 
A Study in the Modernization of Turkish Political Ideas, Syracuse University 
Press, Syracuse, first published in 1962. Other useful references are: 
Hourani, Albert (1962, repmt. 1983), AraAic Thought in the Liberal Age: 
1798-1939, Cambridge University Press, Cambridge; Sharabi, Hisham 
(1970), Arab Intellectuals and the West: The Formative Years 1875-1941, 
The Johns Hopkins Press, Washington DC.

2. For various formulations of reform movements, see Enayat, Hamid
(1982), Modem Islamic Political Thought, The University of Texas Press 
Austin; Gibb, H. A R. (1947), Modem Trends in Islam, Chicago

It was also amidst these various patterns of response that there appeared 
a persistent rhetoric calling for acquisition of modem science. This need 
steins to have dawned upon all proponents of mutually exclusive response
patterns as well as upon many reformers of the nineteenth century with 
such great urgency that it became the battle cry for all groups, except for a 
small segment of traditional ‘ulama’ who called for a revival of the Islamic 
spiritual and ethical norms, rather than acquisition of Western science, as a 
one. As a result of these developments, it is impossible to extricate the 
discourse on Islam and science from the burden it has accumulated in the 
past two centuries.

Unlike the Islam and science nexus that had developed naturally in the 
eighth century and which grew in various schools of thought and produced 
a vast corpus of literature, the new discourse is strained, labored and carries 
the burden assigned to Islam in the discourse: the legitimization of the 
modernists’ agenda. It is also important to note that most of the champions 
of the new discourse were neither scientists nor ‘ulama’, but reformers, who 
wanted Muslims, especially the young Muslim students, to acquire Western 
science. But because this realization was simultaneously attached to the 
ten cultural baggage which the religious scholars deemed to be a 
threat to the Islamic way of life, many reformers found themselves pitched 
against the traditional ‘ulama’; this is how Goldziher’s ill-conceived notion 
of an Islamic “orthodoxy against foreign sciences” finally arrived in the 
Islamic polity. The battle-lines were sharply drawn and they covered the 
entire Muslim world with only minor local variations.

The overlay of other issues makes it difficult to explore the new 
discourse without simultaneously discussing the accumulated themes of 
modernity, development, education, progress and a host of other issues 
intertwined in the discourse. Yet, following the threads of these issues is not 
the focus of this study; hence the need to draw a fine line between totally 
ignoring the related issues and delving too deeply in them at the cost of 
losing focus.

MW

University Press, Chicago; Siddiqi, Mazheruddin (1982), Modern 
Reformist Thought in the Muslim World, Islamic Research Institute, 
Islamabad; von Grunebaum, Gustave (1982), Islam: Essay in the Nature 
and Growth of a Cultural Tradition, Greenwood Publishing Group, 
Westport; and Smith, W. Cantwell (1957), Islam in Modem History, 
Princeton University Press, Princeton.
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The Reformers’ Discourse

Formulated in terms of mutual complementarity of the “Work of God* 
(nature) and the “Word of God” (the Qur’an), the reformers’ discourse on 
Islam and science was marked by their desire to show that modem science 
had nothing against Islam and its sacred text and to entice Muslims to 
acquire modem science. Hidden in this two-fold agenda was a desire to 
bring the Muslim world out of its sorry state; the path was the acquisition of 
modern science. Almost all reformers translated the Arabic word ‘i/m 
(knowledge) as “science” (meaning modem science) and framed their 
discourse on the necessity to acquire knowledge upon which the Qur’an 
insists and which has been made obligatory for all Muslims by the Prophet 
This reduction of the word was conveniently used to produce a new 
strand of Islam and science discourse.

In the Indian subcontinent Sayyid Ahmad Khan (1817-1898) and his 
followers were the first champions of this reform agenda. Bom in the 
twilight of the Indian Timuri era to a distinguished family, Sayyid Ahmad 
Khan was involved in a wide range of activities—from politics to education. 
He was to leave a deep mark on the new Islam and science discourse 
through his writings and by influencing at least two generations of Muslims 
who studied at the educational institutions he founded.

It was during the decade of 1860s, that Ahmad Khan developed his 
ideas of a “modem Islam” and a Muslim polity living under the British 
rule. During this time, he wrote Tdrikh SarkashVi ZiTa Bijnore (4 History of 

Insurrection in Bijnor District) and Asbab-i Baghawat-i Hind (The Causes of 

Indian Mutiny). He sent 500 copies of the latter book to the India Office of 
the British Government in London and a personal copy to Lord Canning 
in Calcutta. The book was translated into English by Colonel Graham and 
Sir Auckland Colvin and published in Benares. In 1860-1861, he published 
another tract, Risalah Khair Khawahdn Musalmanan: An Account of the Loyd 

Mahomdans of India, in which he claimed that the Indian Muslims were the 
most loyal subjects of the British Raj because of their kindred disposition 
and because of the principles of their religion. He also wrote a commentary 
on the Old and the New Testament, al-Kalam fi Tafiir al-Tawrd wa'l
Injil ‘ala Millat al-Islam (The Mahomedan Commentary on the Bible). He 

attached a fatwa, (religious decree) by Jamal ibn al-‘Abd Allah ‘Umar al- 

jjanafi, the Mufti of Makkah, at the end of the book. This fatwa stated, “as 
long as some of the peculiar observances of Islam prevailed in [India], it is 
ViMlam (Land of Islam).” This was to counter the religious decrees that 
had been issued by many Indian culama’, stating that the Indian 
subcontinent had become a Dar al-Harb, the land of war. This political 
overture was favorably received in the ruling circles.

The first two decades after 1857 witnessed Sayyid Ahmad Khan’s 
increasing preoccupation with the prevailing conditions of Muslims in 
India. He perceived Muslims as backward and in need of education. This 
period also saw an increasing degree of public involvement in educational 
and social arenas. On January 9, 1864, he convened the first meeting of the 
Sdentific Society at Ghazipur. The meeting was attended, among others, by 
Abmad Khan’s future biographer, Colonel Graham, who was convinced that 
India could benefit from England’s technological wealth. The Society was 
established with two clear objectives; two more objectives were added in 
1867 Thus the goals of the Society were:

(i) to translate into such languages as may be in 
common use among the people those works on arts 
and sciences which, being in English or other 
European languages, are not intelligible to the natives;
(ii) to search for and publish rare and valuable oriental 
works (no religious work will come under the notice of 
the Society); (iii) to publish, when the Society thinks it 
desirable, any [periodical] which may be calculated to 
improve the native mind; (iv) to have delivered in their 
meetings lectures on scientific or other useful subjects, 
illustrated, when possible, by scientific instruments.

Ahmad Khan and the Society moved to Aligarh in 1867 where he was 
able to procure a piece of land from the government for experimental 
fanning. The Duke of Argyll, who was also the Secretary of State for India, 
became the Patron of the Society and Lt. Governor of the N.W. Province its 
Vice-Ratron. Ahmad Khan was the secretary of the Society as well as 
member of the Directing Council and the Executive Council. In a 
memorandum of the Society to its President, Ahmad Khan wrote, in May 
24,1877, that for several years “the Society has cultivated wheat and barley 
according to the methods prescribed in Scot Burn’s book on modern

3. Notably the Aligarh College, established in 1881, which became a 
university in 1920 and which remained the mainstay of Muslim 
education in the Indian subcontinent until 1947.

4. "Proceedings of the First Meeting of the Scientific Society”, Ghazipur, 
January 9, 1864, published in Fikr-o-Nazar, April (1963), Aligarh, 
pp.8-11.
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farming and showed the results to Talukdars (estate holders) of Aligarh; new 
instruments were used to cultivate corn by Bum’s methods; several 
vegetables were grown from newly developed European seeds and their 
seeds were distributed to farmers; the Society cultivated American cotton 
seeds, and demonstrated their superior product.”5 6 7 8

5. Malik, Hafeez (1980), Sir Sayyid Ahmad Khan and Muslim Modernism m India
and Pakistan, Columbia University Press, New York, pp. 88-9.

6. Panipati, Shaikh Muhammad Isma'il (1976), Maktubdt-e Sir Sayyid,(Letters
of Sir Sayyid Ahmad, henceforth Letters), 2 vols., Majlis-e Taraqi-e Adab, 
Lahore, vol. 1, p. 413. Ahmad Khan’s letters to Nawab Mohsin al- 
Mulk, and Mawlavi Mahdi Ah Khan, written from England, were first 
published in Sir Sayyid s journal Tahdhib al-Ikhlaq, under the general 
title of Safar Namah-i Musafran-i London.

7. Ahmad Khan’s letter of July 28, 1869, to the Secretary of State (George
Douglas Campbell, the Eighth Duke of Argyll, 1823-1900), in Panipati, 
Shaikh Muhammad Isma'il (ed., 1993) Letters to and from Sir Syed Ahmad 
Khan, Board for Advancement of Literature, Lahore, pp. 3-5.

8. “One can easily live here in one hundred and fifty rupees per month,
except when one has to go for visits. It costs four hundred rupees a 
month just for the coaches! And this will only fetch a one-horse 
carriage with occasional two horse carriages. Last night Mahmud was 
invited to the house of an Englishman, he spent two hours there, he 
went there in a pathetic horse carriage, the like of which one can fetch 
in Benaras for two or three annas (one rupee had sixteen annas); it 
cost seven shillings, i.e. seven and a half rupees...” Ahmad Khan’s 
letter of June 18,1869 to Nawab Mahdi. Letters, op. cit, vol. 1, pp. 421- 
22, my translation.

9 Panipati, Shaikh Muhammad Isma'il (ed. 1961), Musa/ran-i London, Majlis 
Taraqi-e Adab, Lahore, p. 184.

Ahmad Khan now devoted all his energies and a portion of his personal 
income to the Society. He was also able to receive small sums from various 
Muslim and non-Muslim philanthropists. Ahmad Khan realized that the 
political realities of India dictated that Muslims should establish their own 
organizations. On May 10, 1866, he established The Aligarh British Indian 
Association. The inaugural session was held at the Aligarh office of the 
Scientific Society in the presence of a sizeable number of local landowners 
and a few European officers. The Association failed to achieve any degree 
of impact on the decisions of the government and, one after the other, its 
plans were aborted. Ahmad Khan wanted to establish a “vernacular 
university” for the N.W. Provinces but he was discouraged by the 
champions of Hindi who wanted such a university to teach in Hindi, rather 
than Urdu. In 1868, the Association announced assistance for persons 
traveling to Europe for educational and scientific purposes but at that time, 
most Muslims of northern India considered social contacts with 
Englishmen undesirable for their moral and religious integrity. Ahmad 
Khan had been elected an honorary Fellow of the Royal Asiatic Society of 
London in 1864 and he decided to go to England himself to see the ways of 
the British in their homeland.

On April 1, 1869, Ahmad Khan, his two sons, Sayyid Hamid and Sayyid 
Mahmud, a younger friend, Mirza Khuda Dad Beg, and a servant known 
only by the affectionate name of Chachu left Benaras and arrived in 
London on May 4, 1869 after spending five days in Marseilles and Paris. 
To pay for his trip, Ahmad Khan had to mortgage his ancestral house in 
Delhi and borrow 10,000 rupees from a moneylender at 14 percent interest 
rate for the first 5,000 rupees and at 8 percent for the rest. He had also 

availed the opportunity created by the Government Resolution of the 30th 
June 1868, which had founded nine scholarships for the Indian Youth for 
their education in England and applied for a scholarship for his son, 
Sayyid Mahmud, who was then a student at the Calcutta University.

Ahmad Khan lived in rented houses in London. His seventeen-month 
stay (from May 4, 1869 to October 2, 1870) in England was full of social 
and literary activity as well as political activity. He was “in the society of 
lords and dukes at dinners and evening parties”, he saw “artisans and the 
common working-man in great numbers”, he was awarded the title of the 
Companion of the Star of India by none other than the Queen herself; this 
'elevated" him so that henceforth he would call himself Sir Sayyid Ahmad 
Khan Bahadur, GS.I.; he dined with the Secretary of State for India and 
though he was beset with economic problems, he fulfilled the protocol by 
hiring private horse carriages for his visits which drained his purse.

His visit to England convinced him of the superiority of the British. 
'Without flattering the English,” he wrote, “I can truly say that the natives 
of India, high and low, merchants and petty shopkeepers, educated and 
illiterate, when contrasted with the English in education, manners, and 

"• • • • _ _ 9
uprightness, are like a dirty animal is to an able and handsome man.” 
Ahmad counted himself among the “animals” and felt the pain and 
anguish of being part of a degenerated culture.

While in England, Khan read William Muir’s biography of the Prophet 
Muhammad, which “burned his heart”, and its “bigotry and injustice cut 
his heart to pieces”. He resolved to write a full-length biography of the 
Prophet as a refutation “even if its preparation would turn him into a 



248 Islam and Science The Colonized Discourse 249

pauper and a beggar for on the Day of Judgment, it would be said, ‘Bring 
forth the one who died penniless for the sake of his grandfather 
Muhammad!’” From the moment he started to read Muir’s book in 
August 1869, until he finished its refutation in February 1870, Ahmad 
Khan could do nothing but think about the rejoinder he wished to write. 
He wrote letters to friends in India, soliciting books, references and money 
for his rejoinder. Because his own English was inadequate, he had to hire 
an Englishman for polishing his draft which he wrote until his back ached. 
He also had to pay for the translation of Latin, German, and French 
material he used in his book. But when he finally published the refutation, 
it was merely A Series of Essays on the Life of Mohammad-, he hoped to write 
the second volume but he was exhausted and penniless.

After finishing the book, Ahmad Khan was eager to return to India. 
During his stay in England, he had visited universities of Oxford and 
Cambridge and certain private schools, including Eaton and Harrow; these 
would serve as models for his own Muhammadan Anglo-Oriental College. 
Ahmad Khan returned home on October 2,1870.

After his return to India, Ahmad Khan started a periodical Mii a/- 
Akhlaq to “educate and civilize” Indian Muslims. He remained in the 
judicial service until his early retirement in July 1876. After that, he settled 
in Aligarh where he established the Muhammadan Anglo-Oriental College 
in 1877. In 1920, the College would become Aligarh Muslim University, an 
institution that would have a decisive impact on the course of Islamic polity 
in India as well as on the history of India. In 1886, he instituted Die

IWI

Muhammadan Educational Conference” which held annual meetings in 
^oiis Indian dries.

In his drive for modernization, Ahmad Khan wanted to re-interpret 
[jlain. "We need a modem ‘i/m cd-Kaldm, " he said in a speech delivered at 
Lahore in 1884, “by which we should either refute the doctrines of modem 
sciences or show that they are in conformity with the articles of Islamic 
frith." But what became apparent in the subsequent writings was the fact 
that Ahmad Khan was not really interested (or qualified) to refute any 
modem scientific doctrine; all he could do was to re-interpret Islam to 
show that the “work of God (nature and its laws) was in conformity with the 
Word of God (the Qur’an)”, an adage that earned him the title of Nechari.

In his attempts to re-interpret Islam to accommodate modern Western 
sdence, Ahmad Khan exposed his weaknesses in both domains of 
Wedge. He was severely criticized by the ‘ulama’ for the lack of 
qualifications to interpret the Qur’an and Hadith and the shallowness of 
bis knowledge of Western science and its philosophical underpinnings was 
apparent from his own writings. He had no training in any natural science 
or in philosophy of sdence and he had never finished his traditional 
education. Yet, he tried to demythologize the Qur’an and its teachings. His 
interpretation of various fundamental aspects of Islamic teachings which 
could not be proved by modem scientific methods, such as the nature of 
supplication (du'd’J, which he thought was merely psychological rather than 
id, met fierce resistance from the traditional scholars but in spite of this, 
be pined widespread popularity among the ruling elite and in the early 
1880s, he became the acknowledged leader of the Muslim community. He 
was loyal to the British Raj, but he fought various legal and constitutional 
battles with the British administrators in order to secure fundamental 
rights for the Muslim community. He was rewarded by the British in many 
ways. In 1878, he was nominated as a member of the Vice Regal Legislative 
Council; in 1888, he was knighted as the Knight Commander of the Star of 
India; in 1889, he received an honorary degree from the University of 
Edinburgh. In spite of his life-long interest in educational matters, Ahmad 
Khan did not produce any new theory of education; he was merely 
interested in promoting western education without reservation.

Like many other Muslim thinkers of the nineteenth century, Ahmad 
Khan was convinced that Muslims need to acquire Western science and he 
attempted to show that modem science is in perfect harmony with Islam. 
Not only that, he went as far as proclaiming that the Qur’anic invitation to 
ponder and reflect on the perfect system of nature was, in fact, a call to 

10. Leiters, op. cit. vol. 1, p. 431.
11. Published by Trubner & Co., 1870. In London, Khan had to borrow Rs.

3,000; the book cost him Rs. 3,948; the sale of 20 copies and donations 
from friends in India brought back Rs. 1,691. (Letters, op. cit.) Ahmad 
Khan’s book was a fitting rejoinder to Muir’s outburst against the 
Prophet of Islam. He undertook a point-by-point refutation of the 
main arguments in twelve essays which start with the "Histoneal 
Geography of Arabia” and end with “On the Birth and Childhood of 
Mohammed”. Interestingly, Ahmad Khan produced his own genealogy 
on the back of the large size sheet which contains the genealogy of the 
Prophet, tracing it back to the Prophet of Islam through his daughter 
Fatima. This book has been reprinted many times. The one I have 
used was reprinted by Premier Book House in 1968 in Lahore. The 
title page states that the “original English text of these essays has been 
revised and corrected by a friend” and author’s name is given as Syed 
Ahmed Khan Bahador, C.S.I. The Urdu version was published in 1887 
as Khutbdt al- Ahmdtyya fi‘l Arab wa al-Sirat al-Muhammadiyya, Aligarh.
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pauper and a beggar for on the Day of Judgment, it would be said, ‘Bring 
forth the one who died penniless for the sake of his grandfather 
Muhammad!”’ From the moment he started to read Muir’s book in 
August 1869, until he finished its refutation in February 1870, Ahmad 
Khan could do nothing but think about the rejoinder he wished to write. 
He wrote letters to friends in India, soliciting books, references and money 
for his rejoinder. Because his own English was inadequate, he had to hire 
an Englishman for polishing his draft which he wrote until his back ached. 
He also had to pay for the translation of Latin, German, and French 
material he used in his book. But when he finally published the refutation, 
it was merely A Series of Essays on the Life of Mohammad', he hoped to write 
the second volume but he was exhausted and penniless.

After finishing the book, Ahmad Khan was eager to return to India. 
During his stay in England, he had visited universities of Oxford and 
Cambridge and certain private schools, including Eaton and Harrow; these 
would serve as models for his own Muhammadan Anglo-Oriental College. 

Ahmad Khan returned home on October 2,1870.
After his return to India, Ahmad Khan started a periodical Tahdhib al- 

Akhlaq to “educate and civilize” Indian Muslims. He remained in the 
judicial service until his early retirement in July 1876. After that, he settled 
in Aligarh where he established the Muhammadan Anglo-Oriental College 
in 1877. In 1920, the College would become Aligarh Muslim University, an 
institution that would have a decisive impact on the course of Islamic polity 
in India as well as on the history of India. In 1886, he instituted “The

Muhammadan Educational Conference” which held annual meetings in
| rarious Indian cities.

In his drive for modernization, Ahmad Khan wanted to re-in terp ret 
Islam. "We need a modem 'Um al-Kaldm, " he said in a speech delivered at 
Lahore in 1884, “by which we should either refute the doctrines of modem 
sciences or show that they are in conformity with the articles of Islamic 
frith." But what became apparent in the subsequent writings was the fact 
[bat Ahmad Khan was not really interested (or qualified) to refute any 
modem scientific doctrine; all he could do was to re-interpret Islam to 
showthat the “work of God (nature and its laws) was in conformity with the 
Word of God (the Qur’an)”, an adage that earned him the title of Ndchari.

In his attempts to re-interpret Islam to accommodate modern Western 
science, Ahmad Khan exposed his weaknesses in both domains of 
knowledge. He was severely criticized by the culama’ for the lack of 
qualifications to interpret the Qur’an and Hadith and the shallowness of 
bis knowledge of Western science and its philosophical underpinnings was 
apparent from his own writings. He had no training in any natural science 
or in philosophy of science and he had never finished his traditional 
education. Yet, he tried to demythologize the Qur’an and its teachings. His 
interpretation of various fundamental aspects of Islamic teachings which 
could not be proved by modem scientific methods, such as the nature of 
supplication (du‘a’), which he thought was merely psychological rather than 
ral, met fierce resistance from the traditional scholars but in spite of this, 
k gained widespread popularity among the ruling elite and in the early 
1880s, he became the acknowledged leader of the Muslim community. He 
was loyal to the British Raj, but he fought various legal and constitutional 
Wes with the British administrators in order to secure fundamental 

i lights for the Muslim community. He was rewarded by the British in many 
I wjs.Inl878,he was nominated as a member of the Vice Regal Legislative 

I Goundl; in 1888, he was knighted as the Knight Commander of the Star of 
I India; in 1889, he received an honorary degree from the University of 

I Idinburgh. In spite of his life-long interest in educational matters, Ahmad 
I Khan did not produce any new theory of education; he was merely 
I interested in promoting western education without reservation.

I Lite many other Muslim thinkers of the nineteenth century, Ahmad 

Khan was convinced that Muslims need to acquire Western science and he

I tempted to show that modem science is in perfect harmony with Islam. 

Not only that, he went as far as proclaiming that the Qur’anic invitation to 

Mer and reflect on the perfect system of nature was, in fact, a call to

10. Letters, op. til. vol. 1, p. 431.
11. Published by Trubner & Co., 1870. In London, Khan had to borrow Rs.

3,000; the book cost him Rs. 3,948; the sale of 20 copies and donations 
from friends in India brought back Rs. 1,691. (Letters, op. til.) Ahmad 
Khan's book was a fitting rejoinder to Muir's outburst against the 
Prophet of Islam. He undertook a point-by-point refutation of the 
main arguments in twelve essays which start with the “Historical 
Geography of Arabia" and end with “On the Birth and Childhood of 
Mohammed". Interestingly, Ahmad Khan produced his own genealogy 
on the back of the large size sheet which contains the genealogy of the 
Prophet, tracing it back to the Prophet of Islam through his daughter 
Fatima. This book has been reprinted many times. The one I have 
used was reprinted by Premier Book House in 1968 in Lahore. The 
title page states that the “original English text of these essays has been 
revised and corrected by a friend” and author's name is given as Syed 
Ahmed Khan Bahador, C.S.I. The Urdu version was published in 1887 
as Khutbdt al- Ahmdiyyafi'IArab u>a al-Strat al-Muhammadiyya, Aligarh.
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Muslims to excel in science—an argument that gained currency with time 
and is still used by many thinkers and rulers who want Muslims to acquire 
Western science.

Others who advocated similar ideas during the nineteenth centuiy 
include Khayr al-Din al-Tunisi (d. 1889), Rifa'ah al-Jahfawi (d. 1871), 
Jamal al-Din al-Afghani (d. 1897) and Muhammad ‘Abduh (d. 1905). This 
trend also gave birth to modem scientific exegesis (tafsir 'ilmi) of the 
Qur’an. In 1880, an Egyptian physician, Muhammad ibn Ahmad al- 
Iskandrdni, published one such tafsir in Cairo. This was followed by 
another work of the same kind, though not a tafsir. It is not clear whether 
Ahmad Khan knew about these publications or not. But in 1879, he wrote,

Now that Ghadar is over,H and whatever had to pass for 

the Muslims has passed, I am worried about 
improvement of our nation. I pondered hard and after 
a long reflection came to the conclusion that it is not 
possible to improve their lot unless they attain modem 
knowledge and technologies that are a matter of honor 
for other nations in the language of those who, 
through the Will of Allah, rule over us.

To help his mission, Khan decided to write a tafsir because in all 

previous tafsir literature, he “could only find grammatical and 

lexicographical niceties, statements concerning the place and time of 

revelation and descriptions of previous tafasir." In the preface to the first 

partial edition of his work, he wrote,

When I tried to educate Muslims in modem sciences 
and English, I wondered whether these are, in fact,

I against Islam as it is often claimed. I studied tafsir,
I according to my abilities, and except for the literary
I matters, found in them nothing but rubbish and
I worthless fazul) discussions, mostly based on baseless
I and unauthentic traditions and fables (mamlu bar

riwayal da'if wa mawdu aur qasas be saropa) which were 
often taken from the Jewish sources. Then I studied 
books of the principles of tafsir according to my ability 
with the hope that they would definitely provide clues 
to the principles of the Qur’anic interpretation based 
on the Qur’an itself or which would be otherwise so 
sound that no one could object to them but in them I 
found nothing but statements that the Qur’an contains 
knowledge of such and such nature... then I pondered 
over the Qur’an itself to understand the foundational 
principles of its composition and as far as I could 
grasp, I found no contradiction between these 
principles and the modem knowledge...then I decided 
to write a tafsir of the Qur’an which is now complete up 
to Swat al-Nahl.nX19

Ahmad Khan’s to/sir was published as it was being written. The work 
began in 1879 and was left unfinished at the time of his death in 1898. This 

faced fierce resistance not only from ‘ulama but also from Ahmad
Ehan’s staunch admirers and friends. One of his friends, Nawab Muhsin al- 
Mulkwrote to him two long letters expressing his anguish at Ahmad Khan’s 
radical interpretation of certain verses of the Qur’an. In response, Ahmad 
Ehan composed a short treatise to explain the principles of his tafsir. This 
vas published in 1892 as Tahrir fi usul al-tafsir.

Ahmad Khan declared that nature is the “Work of God” and the Qur’an 
is he “Word of God” and there could be no contradiction between the two.

I ktinhis efforts to prove that there is no contradiction between the Qur'an 
| uidthe modem scientific knowledge, Ahmad Khan denied all miracles and 
I med on bending the Word of God to suit his understanding of His 
I Whin the Ninth Principle of his tafsir, he stated that:

I there could be nothing in the Qur’an that is against the
I principles on which nature works...as far as the
I supernatural is concerned, I state it clearly that they

QIHI

H. Ibid.
IB. for a discussion on Ahmad Khan’s reinterpretations, see Troll, C. W. 

(1979), Sayyid Ahmad Khan: A Reinterpretation of Muslim Theology, Oxford 
University Press, Karachi.

12. Iskandaftni, Muhammad b. Ahmad (1297/1880), Hash al-Asrir ‘an al- 
Nuraniyya al-Qur’Sniyya fi-ma yata ‘allaqu bi’l-Ajrim al-Samawiyya 
wa’l-AnJiyya wa’l-Haywanit waT-Nabat waT-JawShir al-Ma‘adaniyya, 3 
vols. Cairo.

IS. Al-Iskandartni, Muhammad b. Ahmad (13001883), Tibyin al-AsrSr al- 
Rabbaniyya fi’l-Nabat waT-Ma'Sdm waT-Khawa$ al-Haywiniyya, 
Damascus.

14. The 1857 effort to gain independence from the British rule was called
“mutiny" by the British; its Urdu equivalent, Ghadar, was used by some 
pro-British writers for this heroic effort which failed due to many 
reasons, including treason by Muslims and Hindus loyal to the British.

15. See Panipati, Maulana Muhammad lsma‘11 (ed., 1963), Maqaldl-i Str
Sayyid, 16 vols., Majlis-eTaraqqi-’i Adab, Lahore, [henceforth Maqdldt], 
vol. 2, pp. 199-200.

16. Ibid.
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are impossible, just like it is impossible for the Word of 
God to be false...I know that some of my brothers 
would be angry to [read this] and they would present 
verses of the Qur’an that mention miracles and 
supernatural events but we will listen to them without 
annoyance and ask: could there be another meaning 
of these verses that is consonant with the Arabic idiom
and the Qur’anic usage? And if they could prove that it 
is not possible, then we will accept that our principle is
wrong...but until they do so, we will insist that G I

does not do anything that is against the principles of 
nature that He has Himself established.

When he died in 1898, he was mourned by thousands. He had made 

effective contributions to take the despairing Muslims out of their unhappy 

lot after the demise of the Indian Timuri era in the Indian subcontinent 

but in doing so, he also embarked them upon a path that made no sense of 

their history and heritage and that led to the eclipse of the tradition of 

learning and excellence that had been the hallmark of Islamic civilization 

for more than a millennium.

!B

Ahmad Khan’s followers, derogatorily called “the N£charis”, were 

opposed by the religious scholars on the grounds that they transgressed the 

bounds of religion by veneration of the regularities of nature and by their 

belief that nature is a self-sustaining entity requiring no other agency for its 

existence and maintenance. These ideas had appeared in a society that still 

had traditional values and a thin layer of traditional educational 

institutions, though these had become dysfunctional. The new Ni?ami 

curriculum {Dars-i Nizami), introduced by Mulla Nizam al-Din (d. 1747) of 

the Firangi Mahal madrasa in the eighteenth century, had sixteen different 

subjects and some eighty-three works. The subjects included Arabic 

grammar, rhetoric, prosody, logic, philosophy, Arabic literature, Kalam, 

history of Islam, medicine, astronomy, geometry, art of disputation, 

principles of Hadith, principles of Qur’an interpretation and Qur’an 

commentaries. In comparison, the Ddr al-lUlum of Deoband in the 

Saharanpur district of Uttar Pradesh, founded by Hajji Muhammad ‘Abid 

Husayn with the active support of Mawlawi Muhammad Qasim, who was 

appointed its patron-principal in 1867, attempted a synthesis of various

19. Maqaldt, vol. 2, pp. 239-40, my translation.
20. Ahmad, N. (1972), Jd'izah Madaris-i 'Arabtyya Islamiyya Maghribi Pakistan

(d Survey of Arabic Maddris of West Pakistan), Muslim Academy, Lahore, 
d. 587.

!».

tduadonal reforms that had been undertaken in the Indian subcontinent, 
[bough its mainstay was on the work of Shah Wall Allah and his Dihli school 

Now an international seat of Islamic learning, it provided 
i alternate to the westernization as well as generations of Islamic scholars 
vbo were influential in resisting Ahmad Khan’s attempts to secularize 
station. Ahmad Khan himself was not happy with the product of his 
educational policy and he described the early products of Aligarh as 
’aons". These became the notorious maghrib zadah (the West-stricken) who 
not ridiculed by Hall, Shibli Nu£mani, and later, by Muhammad Iqbal; 
ixj could neither be Muslim scholars with strong roots in their own 
edition, nor British; these young men were, indeed, a sad generation; 
m of them “could be seen in, say, Lahore with the M. A. degrees, t *** 21 •hning shoes on the steps of a petty shop.” Dissatisfied by the Aligarh 
apaiment, Shibli Nu'mani left Ahmad Khan and in 1894 helped to 
establish the Nadwat al-lUlamd' (The Assembly of Islamic Scholars) in 
bdnow. The Nadwa, whose graduates have influenced Islamic thought in 
k subcontinent perhaps second only to Deoband, was not interested in 
-.nduang graduates of modem secular learning but sought a via media 

between Deoband and Firangi Mahal on the one hand and Aligarh on the 
I (ta. But the most important contribution of Nadwa is its emphasis on 

tabic which made it possible for its faculty and students to establish 
amotions with the contemporary Arab world and the vast heritage of 
Hamic learning. This made it possible for the Nadwa students to benefit 
Inin the traditional literature on the Qur’an and Hadith and formulate a 
nfehing outlook toward the contemporary situation. Nevertheless, it was, 
and is, an institution that competes with the secular institutions and 
mins incomplete in the sense that it does not offer instruction in 
Bodem science. Another institution, Madrasat al-Islah (Madrasa for 
iffonn), established atSara’i Mir, U. P., under the leadership of Hamid al
to alhrahi, an important Qur’an commentator, attempted to bring 
together different schools of ‘ulama’. In an attempt to combine modem 
Station with the traditional, the Jamfa Milliyya Islamiyya (The Islamic 
torenity), established in 1920 near Delhi, experimented with teaching 

the modem sciences and traditional Islamic subjects but its Islamic 
^acter was never strong and it remains a futile experiment.

Outside the Indian subcontinent, the pressure of Western civilization 
Meed similar responses. The ‘ulama’ of these regions found themselves

Rahman (1982,1984), p. 72.

•Il
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in more or less the same predicament of fighting a lost battle against 
western education. But some of them sought to reform the Islamic 
educational institutions by advocating the inclusion of modem Western 
science in the curriculum of these institutions. Perhaps one of the first to 
call for these reforms was Rifa'a al-Jah(awi, who had spent several years in 
Paris. Upon his return to Egypt, he opened a college of languages and 
translated the French constitution and French civil Jaw into Arabic. He

re

I

called for introduction of modem sciences in the al-Azhar curriculum. But 
these reforms were always caught in the same dilemma: how much of 
modem science can be taught without importing secularism? And no one 
had an answer to this dilemma. In the absence of a clear path, the process 
was always sidetracked, often ending in personal disputes. Nonetheless, the 
reforms did go through and when al-Azhar became a state institution, it lost 
its former prestige as an independent Islamic educational institution and 
became an oigan for the propagation of state policies. The most radical of 
the new changes were brought about in the 1960s. A new law was enacted in 
1961, which paved the way for the establishment of a school of medicine 
and a school of agriculture; in 1962 a women’s college was also established, 
which has now become a university within the al-Azhar complex.

A similar process of struggle is observable in Turkey where Islam was 
officially abolished as state religion by Mustafa Kemal but where a 
remarkable new growth of Islamic educational institutions during the last 
decades of the twentieth century has established a new effort to find a way 
out of the predicament. Likewise, Iran has seen several new developments 
aimed at finding a way of modernization without losing that distinct Islamic 
characteristic that defines the Islamic way of life for the individual as well as 
for the society as a whole.

In Search of a Modus Vivendi
The search for a modus vivendi is not an easy task. And the dilemmas are 
nowhere more apparent than in the life and work of Sayyid Jamal al-Din 
Muhammad b. Safdar al-Afghani (1838/39-1897), who represents an
important link in the changes that took place in the Islam and science 
discourse during the colonial era. Like Sayyid Ahmad Khan in India, he is 
important both for his own work, as well as because of his impact on a large 
number of influential thinkers. Afghani stands alone in the recent Islamic 
history, a dim light, urging Muslims to cast away the colonial yoke. His call 
assumes an enormously different dimension when seen in the historical 
background of his time. Arising from an uncertain place, he rose to traverse

I jgp area under colonial rule, stirring dull souls. His birthplace has 
I jfluained a source of controversy among scholars and he is said to have 
I Kffjnd his early education in religious schools near Kabul (Afghanistan), 
I Qzzrin or Tehran (Iran).22 But we know for sure that he went to India in 

I 1855/6, shortly before the great uprising of 1857. We do not know the exact 
J juration of his stay in India but his encounter with the British rule before 
I ^ns twenty left a deep mark on him; this first hand experience may have 
I been the basis for his life-long opposition to the British imperial rule of 

23I Muslim lands. After spending some time in India, he left for a long trip 
/ in culminated in Makkah, where he performed Hajj. He returned to 

• • i4ifghanistan in 1861 by way of Iraq and Iran where he became an advisor 
n Amir Dust Muhammad Khan. He came back to India toward the end of 

25
1879and stayed for three years. It was during this stay, primarily in the 

ptinedy state of Hyderabad in south India which had become the cultural 
ater of Indian Muslims, that he wrote his famous The Truth About the 
fakri Sect and an Explanation of the Neicharis in Persian, in rejection of

rs

tt See the Master’s thesis of Sharif al-MujShid (1954), “Sayyid Jamal al-Din 
al-Afghani: His Role in the Nineteenth Century Muslim Awakening”, 
McGill University, Canada; also Keddie, Nikki R. (1972), Sayyid Jamal 
ad-Din "al-Afghani”: A. Political Biography, University of California, 
Berkeley; Keddie, Nikki, R, (1968), An Islamic Response to Imperialism, 
University of California Press, Berkeley; Badawi, Zaki, M. A. (1976, 
1978), The Reformers of Egypt, Croom Helm, London; Kedourie, Elie 
(1966), Afghani and 'Abduh: An Essay on Religious Unbelief and Political 
Xdhhsm m Modem Islam, Frank Cass & Co. Ltd., London; and Qudsi- 
Zadah, Albert (1970), Sayyid Jamal al-Din al-Afghani: An Annotated 
Bibliography, E. J. Brill, Leiden.

Estimates vary from just over a year to several years.
H According to MujAhid (1954), p. 17, but in December 1866, according to 

Keddie (1972), p. 37:
25 During the intervening years, he was in Afghanistan, which he left in 

December 1868. From Afghanistan, he went to Bombay, where he 
stayed for two months (March-April 1869), and then to Egypt where he 
delivered lectures at al-Azhar. From Egypt, he went to Istanbul where 
he stayed for almost two years (1869-71); he returned to Egypt in 1871 
for a fruitful eight-year stay during which he gained tremendous 
popularity among the young intellectuals of Egypt who were beginning 
to realize the dangers of Khedive’s complaisance toward the French 
and British. In September 1879, Afghani was expelled from Egypt; he 
was put on a boat destined for Karachi; thus he returned to India.

& Haqiqai-i Madhhab-i Nechari wa Baydn-i Hal-i Nechariyyan (The Truth of the 
Nichari Religion and the True State of the Ndcharis), first published in 
1881 in Hyderabad. It was translated into Arabic by one of Afghani’s 
Egyptian students and reformer, Muhammad 'Abduh and Abu TurSb,
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the views of Sayyid Ahmad Khan and his followers.
Afghani left India in late 1882 and arrived in Paris at the beginning of 

1883 after a short stay in London.* 27 28 His arrival in Paris coincided with the 
' 28

who shortened the title to ar-Radd *ala ad-Dahriyyin (Refutation of the 
Materialists), Beirut, 1886; English translation by Keddie, Nikki, R. in 
Keddie (1968), op. cit. pp. 130-174. The original Persian was reprinted 
in the year of its publication (1298/1881) from Bombay. There was also 
an Urdu translation, under its original Persian title, dated Calcutta, 
1883. Sayyid ‘Abd al-Ghafur Shahbaz, who translated the Refutation 
into Urdu, also published twelve other Persian articles by Afghani 
under the title Maqalat-i JamaHyya, Calcutta, 1884; six of these had 
been previously published in the Hyderabad periodical, MtMm-i 
Shafiq, a journal edited by Muhibb Husain which began publication 
late in 1880.

27. According to the report by the Government of India’s Thagi and Dakaiti
Department (Department of Fraud and Dacoity), Afghani left India in 
November 1882, via the S. S. India, c/ F.O. 60/594, “Memorandum" 
by A S. Lethbridge, General Superintendent, Thagi and Dakaiti 
Department, 1896, cited in Keddie (1972), p. 182, n.l. During his 
entire stay in India, he was under constant secret service surveillance.

28. Headed by Colonel Ahmad ‘Urabi, who was influenced by Afghani's pan-
Islamic activities in Egypt, this movement was successful in establishing 
its control over Egypt beginning in 1880; by 1882, this small group of 
revolutionary young men had become de facto rulers of Egypt but in 
September 1882, the British invaded Egypt with full force and crushed 
the movement.

29. During Afghani’s brief stay in London, Louis §abunji’s London
newspaper, an-Nahla, published an article, “English Policy in Eastern 
Countries” written by Afghani. In this article, Afghani attacked the 
British policy, stating that the reason for this hostile policy was that the 
British knew that Sultan ‘Abd al-Hamid was succeeding in his effort to 
have all Muslims adhere to the firm bond, al-'urwa al-wuthqa, of the 
caliphate.

30. This phrase occurs in the Qur’an (Q. 2:256): Whoever believes in Allah, has
grasped the firmest bond.

31. Ernest Renan (1947), Oeuvres Computes, vol. 1, Paris, p. 961, cited in 
Keddie (1972), p. 189, n. 18.

31 Keddie (1972), pp. 189-90.
« AkMuiahid, Sharif (1954), p. 27. ■

defeat of the ‘Urabi movement in Egypt by the British and the beginning 
of the supposedly temporary British occupation of Egypt.29 30 * This resulted in 
the arrest or exile of many young men who had been influenced by 
Afghani; Muhammad ‘Abduh, who had been exiled to Beirut, was invited 
by Afghani to join him in Paris, which he did. Together, they launched their 
most important joint venture in 1884 from Paris: the publication of the 
newspaper, al-Urwa al-Wuthqa (The Firmest Bond). Between March and 
October 1884, eighteen issues of al-Urwa were published. But then its 
publication ceased because of a number of reasons, including financial and 
political. In Paris, Afghani also wrote his now famous “Answer to Renan" on 

May 18,1883, in response to a lecture by Ernest Renan on “Islam and 
Science," first given at the Sorbonne and published on March 29, 1883 in 
^journal des Debats.31 Renan had repeated the usual orientalist claim that 
'early Islam and the Arabs who professed it were hostile to the scientific 
and philosophic spirit and that science and philosophy had entered the 
Islamic world only from non-Arab sources.”

During his stay in Paris, Afghani was looked upon as the Muslim 
spokesman by a large number of liberal and left-wing politicians. He was 
approached by the British to intervene in the situation in Sudan where 
Mahdi had captured Khartoum along with the British General Gordon in 
1885. Afghani sought freedom of Egypt in return. Nothing came out of 
these negotiations. Afghani was disgusted by the intrigues of the British 
foreign office and in 1886, he went to Moscow and later to St. Petersburg, 
where he tried to make an alliance between Russia, Turkey and Afghanistan 
against the British. He was given a warm reception and he was able to 
convince the Czar to permit Muslims to print the Qur’an and other 
religious books. After almost a year’s stay in Russia, Afghani was invited by 
Shah Na$Ir al-Din to Iran and offered the position of special adviser to the 
Shah, which he accepted. Afghani, however, was critical of the Shah’s 
policies on the question of political participation and he wanted to bring 
about far-reaching reforms which the Shah did not support. This difference 
of opinion forced Afghani to leave Iran for Russia in 1887 where he stayed 
until 1889. In 1889 on his way to Faris, Afghani met Shah Na$Ir al-Din in 
Munich who persuaded him to return to Iran. But the intrigues at the 
Court and Afghani’s unabated criticisms of the rule and conduct of the 
Shah led to his eventual deportation from Iran in the winter of 1891. 
Afghani spent the last part of his life (1891-97) in Istanbul where he 
cooperated with Sultan ‘Abd al-Hamid II for the implementation of his 
political program of pan-Islamic unity (ittihad-i Islam). He wrote numerous 
letters in Arabic, Persian, Turkish and Urdu to the leaders of public opinion 
ad ‘ulama’ for this purpose. But eventually, Afghani realized that the 
Sultan was more interested in strengthening his own power than promoting 
Islamic unity. ‘Abd al-Hamid, on his part, was led by his advisors to distrust 
Afghani. Eventually, Afghani’s movements were restricted and he spent the 
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last months of his life under virtual house arrest. Afghani died on March 9, 
1897 and was quiedy and hurriedly buried in Istanbul, which gave rise to 
suspicions of poisoning.

Afghani’s life, struggles and ideas bring into sharp relief the dilemmas 
of the nineteenth century Muslim reformers who tried to find a modus 
vivendi between the Islamic tradition and the challenges of modernity, 
which were forced on the Muslim world with full thrust. In response, many 
‘ulama’ rejected all things western, others, like Sayyid Ahmad Khan, chose 
the opposite and a few, like Afghani, took the middle position, seeking the 
acquisition of the Western science within the latter Islamic framework of 
reform and renewal (islah wa tajdid). Afghani, who had a sound 
understanding of the traditional Islamic philosophy (hikmd), produced a 
scathing criticism of the naturalist and materialist position from the 
scientific, philosophical, ethical, and social perspectives. In order to refute 
the doctrines of the nineteenth century Necharis, Afghani placed their 
philosophy in the general history of philosophy. He divided philosophers 
into two groups: the theists (muta'allihun) who “believed that behind sensate 
beings and beyond material creations there are beings devoid of matterand 
duration...free from the inseparable attributes and the accidental attributes 
of bodies, and pure of the defects of corporeal objects.” Afghani counted 

Pythagoras, Socrates, Plato, and Aristotle among the theists. “The other 

group believed that nothing exists except mature," Afghani wrote,

meaning matter and material objects that are 
perceived by one of the five senses. This group was 
called materialists. When they were asked the cause of 
the various effects and properties of different 
materials, the most ancient representatives of that 
group answered that they all arise from the nature of 
matter. Nature in the French language is “natur,” and 
in English it is “neicher.” Therefore this group also 
became known as naturalists; naturalist (tohfi) in

also 

were 
their

French is “naturalisme,” and materialists (modi) is 
“mat6rialisme .

Afghani traced the origin of this belief to Democritus. He 
elaborated on the variations in this belief, pointing out that there 

those "who believed that the heavens and earth have existed in
present form from eternity, and that they will always be so, and that the 
chain of species of plants and animals has no beginning. In every seed a 
plant is endosed, and in every one of these enclosed plants seeds are 
hidden, and so forth.” In addition, there was a small group who believed 
that ‘species of plants and animals with the passage of time changed from 
ore form to another until they reached their present form. This 
sipposition appeared with Epicurus, one of the followers of Diogenes the 
Cynic Afghani then traced the emergence of Darwin’s theory and went 
on to refute it on philosophical grounds. “If one asked him why the fish of 
Lite Aral and the Caspian Sea, although they share the same food and 
dnnk and compete in the same arena, have developed different forms— 
dntanswer could he give except to bite his tongue...only the imperfect 

resemblance between man and monkey has cast this unfortunate man into 
it desert of fantasies?” Afghani also rejected the ideas of those 
mtenalists who attributed the cause of all changes in the composition of 

iheheavens and earth to “matter, force and intelligence.” He went on to 
‘expose the corruption that has come into the sphere of civilization from 
ite materialists or neicheri sect, and the harm that has resulted in the social 
order from their teachings, and to explain and elucidate the virtues, 
advantages, and benefits of religions, especially the Islamic religion.” He 

accused the materialists of undermining the very foundations of human 
witty by destroying the “castle of happiness” based on the three religious 

Witfs and three qualities:

The first of these great beliefs is [that] there is a 
i terTestrial angel (man), and that he is the noblest of

creatures. [Second] is the certainty that his community 
I is the noblest one, and that all outside his community
I are in error and deviation. The third is the firm belief

U Refutation, p. 133, Keddie notes that Afghani’s argument comes, m part, 
from al-Ghazali’s al-Munqidh min al-Dalal.

Relation, pp. 133-4.
ft Ibid.
ftRe/ula/ion, p. 136.
■- Refutation, p. 140.

34. All quotations from Afghani’s text are from the English translation of the 
Hyderabad edition of 1298/1880-81, which was published using al- 
Husaini, as appellation for Jamal al-Din Afghani, indicating his 
descent from Husain, the grandson of the Prophet of Islam; the 
original text was published as, Jamal Ad-Din al-Husaini, The Truth 
about the Neichen Sect; English translation by Nikki R. Keddie in Keddie 
(1968), pp. 130-174; [henceforth Refutation], pp. 132-3. A French 
translation by A M. Goichon, from the Arabic version, was published 
in 1942: Jamal ad-din al-Afghani, Refutation des Matdrialistes, tr. by A 
M. Goichon, Paul Geuthner, Paris.
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that man has come into the world in order to acquire 
accomplishments worthy of transferring him to a world 
more excellent, higher, vaster, and more perfect than 
this narrow and dark world that really deserves the 
name of the Abode of Sorrows.

The three qualities, “that have been produced in peoples and nations 
from the most ancient times because of religion” are:

modesty (hayd'), that is, the modesty of the soul at 
committing acts that would cause foulness and 
disgrace, and its reluctance to acquire qualities that 
violate the world of humanity...this quality is attached 
to the nobility of the soul...[which is] the basis of good 
order in human relations, the foundation of 
truthfulness in promises and firmness in treaties, and 
the cause of man’s trustworthiness in words and
deeds...this quality, that is m<
human alliances, associations, and societies...it is this
quality that adorns man with good manners, separates 
him from the obscene acts of animals, and calls him to
straightforwardness and righteousness in what he does 
or refrains from doing.... The second quality is 
trustworthiness. It is clear to everyone that the survival of 
the human race and its life in this world is dependent 
on dealings and reciprocal relations, and the life and 
the soul of all dealings and reciprocal relations is 
trustworthiness...[The third] of those qualities is 
truthfulness and honesty.. .The quality of truthfulness is 
the firmest pillar of the survival of the human race, and 
the strong bond of the social order of nations. No 
society can come into being without it—neither the 
society of a home nor that of a civilization.

Having built his “foundation of the stability of human existence” on the 

basis of this “six-sided castle of human happiness that is built on those 

three noble beliefs and three great qualities”, Afghani described how “these 
deniers of divinity, the neicheris, in whatever age they showed themselves 

and among whatever people they appeared” tried to destroy this 

foundation:

... they said that man is like other animals, and has no 
distinction over the beasts...with this belief, they

40. Refutation, p. 141.
41. Refutation, p. 146-7; translation emended. 

opened the gates of bestiality...and facilitated for man 
the perpetration of shameful deeds and offensive acts, 
and removed the stigma from savagery and ferocity. 
Then they explained that there is no life aside from 
this life, and that man is like a plant that grows in 
spring and dries up in the summer, returning to the 
soil...because of this false opinion, they gave currency 
to misfortunes of perfidy, treachery, deception, and 
dishonesty; they exhorted men to mean and vicious 
acts; and prevented men from discovering truths and 
traveling toward perfection.

Afghani said that trustworthiness and truthfulness spring from the belief 
in the Day of Judgment and from the innate quality of modesty that 
humans are endowed with—and he accused the necharis of destroying these 
wo beliefs. He invoked history, giving examples of those materialists who 
undermined the great nations of the past. Thus, according to Afghani, 
Epicurus, the naturalist and Epicureans, “who called themselves sages” and 
who were later known as Cynics, were responsible for the disappearance 
of Greek glory. The Persians lost their nobility and civilization due to 
Mazdak, the nechari, and Muslims lost their glory due to the appearance of 
those who held ideas like those of the Batinis,* 43 44 “one of [whom] found an 

opportunity to declare publicly to the world these corrupt, harmful beliefs 
from the mmbar at Alamu(. He said: ‘At the time of the Resurrection there 
wiD be no duties incumbent upon mankind, neither external nor internal 
ones. Hie Resurrection consists of the rising of the True Redeemer, and I 

am the True Redeemer. After [my arrival], let everyone do whatever he 
wants, since obligations have been removed.*”45 Afghani counted the Bdbis, 

who had appeared in Iran shortly before his time, among the necharis. He 
also denouced Rousseau and Voltaire, who claimed, “to remove 

superstitions and enlighten minds” and who “considered manners and 
customs superstitions, and religions the inventions of men of deficient

42 Refutation, p. 148; translation emended.
43. Interestingly, the Arabs translated “Cynic” literally from the Greek word 

for cynic, which is an attributive adjective or noun from the word for 
“dog” [kydn, stem Ayn]; in Arabic, the Greek word for cynic was 
translated as “like a dog”. This has been noted by Keddie.

44 An extreme sect of the Isma'ilis, who, among other things, claimed that 
the truest interpretation of Islamic law and the Qur’an was an esoteric, 
orbQmi, interpretation, rather than literal. See “Batiniyya,” El, vol. i, 
pp. 1098-1100.

45. Refutation, p. 157; translation emended.
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reason, and who “caused the corruption”. Afghani held that it is the 

appearance of the necharis among the Ottoman that is the cause of their 

“present sad state”. He said that the “socialistes, communists, and nihilists 

(ijitimaciyyin, ishtirakiyyin, and iadamiyyin), are all three followers of this path.”

In the last part of his Refutation, Afghani extolled the virtues of religions 

because “of the two firm pillars—belief in a Creator and faith in rewards 

and punishments—and because of the six principles that are enshrined in 
V * • •religions.” And among the religions, he said, “we will find no religion 

resting on such firm and sure foundations as the religion of Islam...The 

first pillar of Islam is tawhid, [which] purifies and cleans off the rust of 

superstition, the turbidity of fantasies, and the contamination of 
imagination.”46 47 48 Anticipating an objection to his elucidation, he closed his 

treatise by saying: “If someone says: If Islam is as you say, then why are the 

Muslims in such a sad condition? I will answer: When they were [truly] 

Muslims, they were what they were and the world bears witness to their 

excellence. As for the present, I will content myself with this sacred text: 

IWy, God does not change the state of a people until they change themselves

46. Refutation, p. 168.
47. Refutation, p. 169-70.
48. Refutation,p. 173.
49. Perhaps first written in Arabic and then translated into French, the

“Answer to Renan” was published in Journal des Debats on May 18, 
1883; it has been republished as an “Annex” to the aforementioned 
Refutation des Materialistes, tr. by A M. Goichon, Paul Geuthner, Paris 
(1942), pp. 174-85; English translation by Keddie can be found in 
Response, op.cit, pp. 181-7, [henceforth “Answer”].

_ JI inwardly.
Afghani’s main target in the Refutation was Sayyid Ahmad Khan and his 

followers in India. Afghani’s treatise, with its lavish use of polemics, 

attempted to draw the attention of the Muslim intellectuals to the religious, 

philosophical and ethical challenges of the modem Weltanschauung. But 

when he wrote his famous response to Ernest Renan, whose quasi-racist 

lecture, VIslamisme et la science (“Islam and Science”), given at Sorbonne and 

published in the Journal des Debats on March 29, 1883, had sought to prove 

that there was something inherendy wrong with Islam and Arabs in 

reference to cultivation of science, Afghani’s language remains apologetic 
throughout his letter of response.49 He constructs a case of “warfare” 

between religion and philosophy and blames all religions for being 

intolerant and being an obstacle for the development of science and 

philosophy, thus agreeing with Renan. But he rejected Renan’s racial

jots and, in their place, constructed an evolutionary developmental 
people and societies:

I will say that no nation at its origin is capable of• • •
letting itself be guided by pure reason...And, since 
humanity, at its origin, did not know the causes of the 
events that passed under its eyes and the secrets of 
things, it was perforce led to follow the advice of its 
teachers and the orders they gave. This obedience was 
imposed in the name of the Supreme Being to whom 
the educators attributed all events, without permitting 
men to discuss its utility or its disadvantages. This is no 
doubt for man one of the heaviest and most
humiliating yokes, as I recognize; but one cannot deny
that it is by this religious education, whether, it be
Muslim, Christian, or pagan, that all nations have 
emerged from barbarism and marched toward a more 
advanced civilization If it is true that Muslim religion is 
an obstacle to the development of sciences, can one 
affirm that this obstacle will not disappear someday? 
How does the Muslim religion differ on this point from 
other religions? All religions are intolerant, each one 
in its way...

Afghani then makes a strange turn and agrees with Renan on a critical

In truth, the Muslim religion has tried to stifle science
and stop its progress. It has succeeded in halting the 
philosophical or intellectual movement and in turning 
minds from the search for scientific truth. A similar
attempt, if I am not mistaken, was made by the 
Christian religion, and the venerated leaders of the 
Catholic Church have not yet disarmed so far as I
know. They continue to fight energetically against what

difficulties that the Muslims will have to surmount to
achieve the same degree of civilization, access to the 
truth with the help of philosophic and scientific 
methods being forbidden them...but I know equally 
that this Muslim and Arab child whose portrait M. 
Renan traces in such vigorous terms and who, at a later 
age, became “a fanatic, full of foolish pride in 
possessing what he believes to be absolute truth,” 
belongs to a race that has marked its passage in the 
world, not only by fire and blood, but by brilliant 
sdences, including philosophy (with which, I must
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• • < 50recognize, it was unable to live happily for long).

Here Afghani seems to forgo the essential distinction between revelation 
and its unfolding in history, that is, the distinction between Islam and 
Muslims and concludes his letter by creating a very sharp contrast between 
religion and philosophy:

Whenever the religion will have an upper hand, it will 
eliminate philosophy; and the contrary happens when 
it is philosophy that reigns as sovereign mistress. So 
long as humanity exists, the struggle will not cease 
between dogma and free investigation, between 
religion and philosophy; a desperate struggle in which, 
I fear, the triumph will not be for free thought, because 
the masses dislike reason, and its teachings are only 
understood by some intelligences of the elite, and 
because, also, science, however beautiful it is, does not 
completely satisfy humanity, which thirsts for the ideal 
and which likes to exist in dark and distant regions that 
the philosophers and scholars can neither perceive nor 

explore.

This somewhat abrupt and surprising conclusion leaves many issues 
unresolved: What was Afghani’s position in reference to revelation and the 
normative tradition of Islamic learning? What was his opinion about the 
relationship between Islam and the scientific tradition it had inspired? But 
Afghani is not alone in this respect. There is a general trend among many 
Muslim intellectuals of the colonial period; they show unrestrained 
admiration for modem science. This is understandable given the political 
and social conditions in which they lived and worked. Afghani had a first 
hand experience of the power of modern science through his travels in the 
Western world and perhaps more than others, he was deeply conscious of 
the domination of the Western powers in world affairs. Afghani was a 
charismatic man of action; more than his writings, it was his “presence”, his 
message of hope and his personal influence that helped to loose some of 
the mental shackles in which the Muslim intellectuals of the colonial era 
had found themselves.5

50. Answer”, pp. 182-4.
51. “Answer”, pp. 187.
52. Some of Afghani’s own works were collected and published in 1968 from

Cairo; these include: aLTa'liqcit 'ala, Shark al-Dawwani li'l-Aqd'id al-
'Adudiyya; in this Afghani glosses over Dawwani’s commentary on the
famous Kalam book of ‘Atfud al-Din al-Tji, called al-'Aqd'id al-

Renan's condescending rejoinder to Afghani, published in the Journal 
^DiiflbonMay 19,1883, stated that “there was nothing more instructive 
ilun studying the ideas of an enlightened Asiatic in their original and 
jxere form.” He found in them a rationalism, which gave him hope that 
•if tdigions divide men, Reason brings them together; and that there is 
only one Reason.”50 51 52 * * 55 He reiterated his racial views, even in praising Afghani: 
'Sheikh Jemmal-Eddin is an Afghan entirely divorced from the prejudices 
rf Islam; he belongs to those energetic races of Iran, near India, where the 
Vyan mint lives still energetically under the superficial layer of official 
Islam; Renan then admits “he may have appeared unjust to the Sheikh” 
i singling out Islam for his attack by stating that “Christianity in this 
aspect is not superior to Islam. This is beyond doubt. Galileo was no better 
outed by Catholicism than Averroes by Islam.” Renan concludes his 
rejoinder by stating that Afghani had “brought considerable arguments for 
b fundamental theses: during the first half of its existence Islam did not 
stop the scientific movement from existing in Muslim lands; in the second 
half, it stifled in its breast the scientific movement, and that to its grief.”56

Sayyid Ahmad Khan and Afghani, though poles apart in their 
adground, training, religious and intellectual perspectives, nevertheless 
agreed on the need for acquisition of Western science to stop further 
kdine and disintegration of the dor al-isldm. They also saw little in Western 
naice that was not just science; they perceived no implicit worldview, 
philosophy and metaphysical assumptions in science. For them, science 
ruled the world. “There was, is, and will be no ruler in the world but 
science,” Afghani had dedared in a lecture in 1882,

...it is evident that all wealth and riches are the result 
of sdence. There are no riches in the world without

Mdwfiyya; Risalat al-Waridat fi Sirr aLTajalliyat’, Afghani had dictated 
this work to his student Muhammad ‘Abduh when he was in Egypt; in 
addition, see his Taftmmol al-Bayan, published in 1879 at Cairo, which 
is a political, social and cultural history of Afghanistan; and Khatirat 

Jamal al-Din al-Afchdni aLHusayni, Beirut, 1931. This is a book 
compiled by the Lebanese journalist Muhammad Pasha al-Mahzumi 
who participated in most of Afghani’s talks during the last years of his 
life and developed his conversations with Afghani into the present 
book. The book contains important information about Afghani’s life 
and ideas.

5J. Reproduced in Keddie (1972), SayyidJamal ad-Din, op. cit. p. 196.
Hlbid.
S.ldem,p. 197 
% Ibid., emphasis added.
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science. In sum, the whole world of humanity is an 
industrial world, meaning that the world is a world of 
science. If science were removed from the human 
sphere, no man would continue to remain in the 
world.

This erroneous view—which is still held by many Muslims—was based 
on the presumed objectivity of modem physical sciences. However, Afghani 
was not completely blind to the presence of some philosophical 
underpinnings in science. But he viewed these as “philosophic spirit” which 
was a praiseworthy quality. He was dismayed that his contemporaiy ‘ulami’

have divided science into two parts. One they call 
Muslim science, and one European science. Because of 
this they forbid others to teach some of the useful 

sciences. They have not understood that science is that 
noble thing that has no connection with any nation, 
and is not distinguished by anything but itself. Rather, 
everything that is known is known by science, and every 
nation that becomes renowned becomes renowned 
through science. Men must be related to science, not 

science to men.
How strange it is that the Muslims study those 

sciences that are ascribed to Aristotle with the greatest 
delight, as if Aristotle were one of the pillars of the 
Muslims. However, if the discussion relates to Galileo, 
Newton, and Kepler, they consider them infidels. The 
father and mother of science is proof, and proof is 
neither Aristotle nor Galileo. The truth is where there 
is proof, and those who forbid science and knowledge 
in the belief that they are safeguarding the Islamic 
religion are really the enemies of that religion. The 
Islamic religion is the closest of religions to science and 
knowledge, and there is no incompatibility between 
science and knowledge and the foundation of Islamic 
faith.”

Afghani also sought al-Ghaz21i’s help in bringing home his point that 

Islam is not incompatible with “geometric proofs, philosophical 

demonstrations, and the laws of nature” and “any one who claimed so was 
an ignorant friend of Islam. The harm of this ignorant friend to Islam is

57. "Lecture on Teaching and Learning” [henceforth “Lecture”], in Keddie
(1968), Response, pp. 102-3.

58. “Lecture”, pp. 104-7.

59
I ptr than the harm of the heretics and enemies of Islam.” He failed to 

l /ta&e the distinction between the metaphysical underpinning of the 
' sciences to which al-Ghazali’s was referring and those of modem science. 

i lliis rhetoric found new expressions in the next generation of Muslim 
I intellectuals, many of whom were deeply influenced by Afghani, though 

i tzb in his own way and not without significant departures from Afghani's 
| twiagtous stand against colonization. Among them are Muhammad 
j'Mih (co. 1850-1905) and Rashid Rida (1865-1935) in Egypt, 

I BitaemanSaid Nursi (1877-1960), and Namik Kemal (1840-1888) in
t so

I fifty Kemal had also written a response to Renan’s views which 
, focused on the scientific achievements of the Muslims. Namik Kemal, 

I Sad Nursi, and to a lesser extent, Muhammad Iqbal (d. 1938) also wrote 
I «o the topic of agreement between modem science and Islam as if it were a 

logical necessity. They did not see science as being culture-specific. They 
Mieved that modem science can be, rather should be, learned and it can 
It learned without adopting Western values. The underlying assumption 
ns that the secular worldview of the modem West had no inroads into the 
philosophy, structure, operation and results of the natural sciences. They 
bought modem science can be imported without any ethical components 
rf Western culture. Because they did not see any incongruity between 
sodem science and Islam, some of them tried to create a semantic bridge 
^consciously employing the language used in natural sciences in their 
worts on the Qur’an. They also gave birth to a rationalistic discourse that 
bd a strong overlay of modem science.

59. ’Lecture", pp. 107-8.
60. Bom to a distinguished family, whose roots go back to Shehld Topal

'Othmin Pasha of Mora, who had been $adr-e A‘?ani in the eighteenth 
century and was famous for his acts of heroism, Mehmed Kemal 
Namiq (generally known as Namik Kemal), received spiritual training 
through his grandfather who lived near a Mawlawi zdvryya in Afyon. He 
also attended Ddr al-Ma'drif in Istanbul between the age of 12 and 13 
for about a year and a half where he is likely to have studied the works 
of Muhyi’l-Din Ibn aPArabl. He also studied Turkish divan poets with 
(he famous muderris-poet Sayyid Mehmed Hamid (1779?-! 854), who 
guided him through the Mathnawi.

51. This was Renan Mudafa'a-Namesi (The Defense against Renan), which he 
finished at Mytilene in September 1883; it has been published many 
times in Turkish. For a brief account of his life and works, see El, vol. 
vi, pp. 875-79. For his political thought in general, see Mardin, §erif 
(2000), 7ke Genesis of Young Ottoman Thought: A Study in the 

Modernization of Turkish Political Ideas, Syracuse University Press, 
Syraaire; originally published in 1962.
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The Case of Turkey

It is important to remember that this new discourse was not being pursued 
in isolation from other events that were making and unmaking traditions 
and customs in the Muslim world. These were times of quantum changes in 
the Muslim world and many forces were operative. Islam was generally seen 
as a spent force not only by non-Muslims but also by a small but powerful 
group of Muslim elite. In Turkey, for instance, the abolition of the caliphate 
in March 1924, marked the end of a struggle in which all other possibilities 

of constructing a new political order (pan-Islamism, pan-Ottomanism) were 
finally suppressed in favor of Turkish nationalism. Further, it was the sign of 
the ultimate fragmentation of Muslim communities. In Turkey, it ushered in 
a new era of secularism in which attempt was made to force the Islamic 

presence out of the public life.
The abolition of Caliphate necessitated the formulation of a new 

ideology on which a new Turkish political identity could be based. This 
ideology, sometimes called Kemalism, employed four strategies: 
secularization, nationalism, modernization and westernization. Mustafa 
Kemal saw these interwoven concepts as the foundation of his vision of a 
new Turkey. Secularization, for him, was a process that involved not just 
the separation of the state from the institutions of Islam but also the 
liberation of the individual mind from the traditional Islamic concepts and 

practices. Thus Turkey became a country rooted in contradiction of terms: 
a secular Muslim state, a state whose constitution forbade religious laws 
from having any role in the state and society (Article 2 of the Turkish 

Constitution, revised in 1982). During the initial fervor of Kemalism, the 

ruling group purged all expression of religion from public life: Arabic 

alphabet was replaced with Roman alphabet, Islam and its study was taken 
out of the educational curriculum, ritual prayer was not held in Arabic, but 

in Turkish, religious education in traditional taruq and zaviyds was banned, 

a new legal system based on the European model was adopted and most 

important for our study, the theory of evolution was introduced as an 

important part of biology curriculum. By the time Mustapha Kemal died in 

1938, Turkey had been transformed into a secular state run by men and 

women who called themselves Muslims but who were fiercely against Islam 
as a way of life.

While Islam remained the religion of the majority of Turks, the country 
was now ruled by a small elite who fought an unending battle with its own 
nation. They purged Islam from public sphere, forced women to take off 
their scarves, banned Islamic studies from school and university curricula, 

I jjdade traditional modes of dress, practices and norms of the society that 
| Revolved over centuries. By brute force of arms, this ruling elite made it 

I pleasingly difficult for the adherents of Islam to articulate a worldview 
I iftd on their faith. The center-stage was held by secularists who 
I (onsdered everything coming from the West a divine writ. The Kemalists 
I the Western model of nation state to be the only legitimate and scientific 
I fan of a political community. Turkey under the influence of Kemalism 

I fame a repressive state which regularly imprisoned and tortured £ulama’, 

dosed Islamic educational institutions and controlled mosques. Anyone who 
I spole of Islam publicly had to risk life and possessions. Islam was equated 

ritb backwardness.
Hie work of Said Nursi, the founder of the Nurcu movement in Turkey, 

i&owas exiled to western Anatolia in 1925 along with hundreds of other 
Itafans, has to be seen in this historical situation. He spent twenty-five 
tun in exile, sometimes in prisons, but always under harsh conditions. 
Left without books, without his home and family, and restricted to a remote 
itpoo of the country, Said Nursi was to make a remarkable impact on the 
fa of thousands of Turkish men and women through his powerful 
wirings and he continues to be a revered figure in Turkey and other 

Muslim lands. His works, now collectively called Risale-i Nur, were 
clandestinely circulated. They were copied by hand; the figure given for the 
land-written copies is 600,000. Nursi and his work is an excellent example 
dibt conditions in which the discourse on Islam and science progressed in 
Toriey during the early decades of the twentieth century and how politics 

I nd faith were intertwined in the discourse. His movement spread quietly 
I uri 1950 despite all efforts to crush it and then entered a new phase in 
I iWi a great number of young Turks, who had gone through the state-run 

| secular institutions of the Republic, openly responded to his call. Toward 
I it tod of his life, Nursi’s influence spread beyond Turkey. Today, there are 

I Btnl offshoots of this movement, some of which have become rather 

I profane.

Said Nursi had considerable knowledge of modem science and he 
Attempted to integrate it within a theistic perspective. For him, the Qur’an 

modem physical sciences had no dissonance; rather, relating the truth 
the Qur’an to modem men and women was even easier. Written during 

to trie, Risale-i Nur was later described as “a mdnevi tefsir, or commentary 
62

’ikh expounds the truths of the Qur’an.” In the course of his expressive

Hi

-2 Nursi, Said Bediuzzaman (1998), The Words, being the English
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prose, which pulsates with energy, Nursi substantiates Islamic faith on the 
basis of the certainties of modem physical sciences and reads the cosmic 
verses of the Qur’an in the light of modem science. As a religious scholar 
well grounded in traditional Islamic sciences, Nursi was aware of the 

apparent discrepancy between traditional cosmology articulated by Muslim 

philosophers and Sufis, and the Newtonian worldview, but instead of 
rejecting the mechanistic view of the universe presented by Newtonian 
science, he tried to appropriate it by appealing to the classical arguments 
from design. He saw no contradiction between the order and harmony of 
the universe and Newtonian determinism. Rather, through a radical 
recasting of God as the Divine artisan, he found support for the 
mechanistic view of the universe. He thought of the universe as a machine 
or clock, just like the nineteenth century deists, but he transformed this 

enduring symbol of the European tradition to lend support to the theistic 
claims of creation. For him, the Qur’anic themes of the regularity and 
harmony of the natural order, when combined with the predictability of 

Newtonian physics, disproved the triumph of the secularists and positivists 
of the nineteenth century and provided a solid rock on which to construct a 

new understanding of the message of the Qur’an.
Nursi’s approach to modem science needs to be interpreted with due 

consideration of the social and political conditions in which it was written; 

unlike many other reformers of the nineteenth century, there is an 

additional element here: the need to survive in an environment dominated 

by state sponsored harassment. Perhaps this is the reason for the 

emergence of a number of conflicting ways in which Nursi’s work has been 

judged; some take the work as if it was a scholar’s commentary on the 

Qur’an; others read it with due regard to the life of the writer and his social 

and historical conditions. There are those who take his work to be an 

attempt to deconstruct metaphysical claims of modem science by using the 

language of Newtonian physics, chemistry, and astronomy. And there are 

those who emphasize the influence of modem science and positivism on 

Nursi. In addition, the work itself is not a smooth and calm exposition and 

many additions have been made to it. Originally, it was not even written; it 

was “dictated at speed to a scribe, who would write down the piece in 

question with equal speed” and these handwritten copies would circulate 
clandestinely. There were no books for references. The Risale-i Nur

translation of the Turkish Sozler, new revised edition, Sozler Ne§riyat 
Ticaret ve Sanayi, Istanbul, p. 806.

I Jection is, in essence, a collection of dictations of an inspired mind, 
I jttrrtly written, for all religious teaching was forbidden. As such, Nursi’s 

I ok does not fall in the category of so-called al-tafsir al-'ilmi (scientific 

I jminentary); rather, in its style and purpose, the collection now known as 
I Wur is | collection of sermons—a title that is used for one of the 

Wds", “The Damascus Sermon”, which was delivered at the historic 
louyyad Mosque in early 1911 to a gathering “of ten thousand, including 

I.«hundred scholars...the text was afterwards printed twice in one 
I Rd,". “The Damascus Sermon” is a sermon on hope, a commentary on 
\^IA\Donot despair of God’s mercy, a diagnosis of the maladies that had 

/fitted Muslims and an impassionate appeal to act resolutely to change 

if conditions.
I As we have seen in other cases, a heavy overlay of political and social 

auditions defined Nursi’s discourse. In order to appeal to an audience 
esder the spell of rationalism, Nursi himself adopts a rationalistic style in 

an)'cases, but then the burden of his arguments makes it totally 

mlional, bordering on the ridiculous. For example, the verse ...and We 
^atatoltifor them similar [vessels] on which they ride, points to the railway 

ad the “Light Verse” alludes to electricity, as well as to numerous other 
ithis and mysteries. And the verse: To Solomon [We made] the wind 

IdmtJ: its early morning [stride] was a month’s [journey], and its evening 
'iitjwua month’s journey],

suggests that the road is open for man to cover such a 
distance in the air. In which case, O man! since the 
road is open to you, reach this level! And in meaning 
Almighty God is saying through the tongue of this 
verse: “0 man! I mounted one of my servants on the 
air because he gave up the desires of his soul. If you 
too give up laziness, which comes from the soul, and 
benefit thoroughly from certain of my laws in the 
cosmos, you too may mount it...” the verse specified 
final points far ahead of today’s aeroplanes.

M As stated in the Publisher’s Preface to the second revised English 
translation, see Nursi, Bediuzzaman Said (1989), The Damascus Sermon, 
tr. from the Turkish by §iikran Vahide, Sozler Ne§riyat ve Sanayi A. §, 
Istanbul.

(1998), p. 261.
*Q.J4:12.
"■ N“ni (1998), pp. 262-3.
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And the miracle of Prophet Moses’ staff mentioned in the Qur’an (Q. 

2:60), predicts the development of modem drilling techniques to dig out 

such indispensable substances of modem industry as oil, mineral water, 

and natural gas. The mention of iron in the Qur’an (Q. 34:10), which had 

been “softened for David”, becomes a sign of the future significance of iron 

and steel for modem industry. In its popular and cruder venion, Said 
Nursi’s encounter with modem science has led his followers to establish 

one-to-one correspondences between new scientific findings and Qur’anic 

verses. His practice of using science as the decoder of the sacred language 
of nature has influenced numerous Turkish students, professionals, and lay 

persons who are making similar attempts. Nursi’s followers try to show the 

miracle of creation through comparisons between the cosmological verses 

of the Qur’an and new scientific discoveries. Every new scientific discovery 
is quickly adopted as yet another proof for the miraculous nature of the 

Qur’an. This has led to a gross profanation of the text of the Qur’an and a 

great injustice to the scientific data. These trends also gave birth to formal 

works of Qur’an interpretation in which modem science appears as the 

most important subject matter. Some of these works are examined in 

chapter ten.
Nursi was followed by a large number of young people who were 

seeking spiritual fulfillment in a society where religion had been under 

attack. This characteristic Turkish dilemma has given birth to a society 

which is divided and at war with itself. Thus the Islam and science 

discourse in Turkey is not a calm academic discourse; it is a matter of life 

and death. The inner tensions became apparent during the last decade of 

the twentieth century. In the course of events, the Science Research 

Foundation (established in 1991 and known in Turkey with its Turkish 

initials as bav) and pro-evolutionists were locked in a deadly campaign 

against each other. Tens of local meetings and rallies for and against 

evolution were held. Pro-evolutionists have depicted bav as a 

“fundamentalist organization”. They have claimed that the most prominent 

anti-evolutionist writer Adnan Oktar (whose penname is Harun Yahya), is
* 68

actually a group of writers supported by bav. At other times, they have 

chimed that Harun Yahya is actually Necmettin Erbakan, the leader of an 

Islamic political party.68 69 * * The opponents of bav also accuse the organization 

of having an alliance with the Institute of Creation Research (ICR) in the 

United States. They trace the history of these links and of the establishment 

ofbav to the report on Darwinism that was commissioned by the Minister 

rfEducation, Vehbi Dingerler, in 1985. Adem Tatli wrote the report and it 

ns distributed to various educational institutions as a “working paper”.

68. The website of Adnan Oktar/Harun Yahya, www.harunyahya.org, states
that “he has devoted his life to explaining the existence and unity of
Allah”. The biographical note also states that he is the author of over
100 books. Among his works are 7%e Evolutionary Deceit, Okur
Publishing, Istanbul and The Disasters Darwinism Brought to Humanity tr.
by Carl Rossini, Vural Yayincilik, Istanbul, both published in 2000.

These Turkish debates have assumed a new dimension through the 

publication of an artide by Arthur M. Shapiro, Professor of Evolution and 

Ecology at the University of California, Davis and a member of National 

Center for Science Education (NCSE) who has accused Vehbi of making a 

phone call to ICR in San Diego, expressly requesting material on 

jtanonism that would be suitable “for translation and distribution in 

Turkey". He also wrote that the report by Tatli “reproduced the ICR’s 

arguments, but omitted all Christian fundamentalist hobbyhorses about the 

age of the earth. Predictably, it concluded that evolution had been falsified 

by scientists and was still being taught only because of its ideological value 

d Marxists. Soon afterwards, Tatli’s effort was amplified into a booklet 

called “Evolution: a Bankrupt Theory” and was widely distributed by the 

political Islamists.” Shapiro also noted that bav conferences held in 1998 

ad 1999 had “star speakers recruited from ICR and other American 

suites... between August 1998 and May 1999, BAV staged local meetings 
ad rallies in some 60 Turkish cities.”72 *

to response to the activities of BAV, the Turkish Academy of Sciences 
(TO1A) issued a declaration on September 17, 1998.7S It opens with a 

I quotation from Mustafa Kemal, which states: “I do not leave any scripture, 

ay dogma, any frozen and ossified rule as my legacy in ideas. My legacy is 

ritnee and reason.” This declaration provides an insight into the complex 

nature of various currents that have become entwined in the discourse on 

Islam and science. “Sdence is the most successful enterprise developed by

69. Umit Sayin and Aykut Kence, “Islamic Scientific Creationism: A New 
Challenge in Turkey” in Reports of the National Center for Science 
Education, vol. 19 (1999), no. 6, pp. 18-29. This issue of the Reports has 
extensive coverage on the fierce battle being fought in Turkey between 
the proponents and foes of evolution.

S Reports, op. cit. p. 16.
71. Ibid.
TUbid.
73 The complete text of the declaration is available at the website of the 

Academy: www.geocities.com/Athens/Cyprus/8732/tubabildiri.html.

http://www.harunyahya.org
http://www.geocities.com/Athens/Cyprus/8732/tubabildiri.html
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mankind in order to understand and explain the universe and nature we 

live in, by way of observation, experiment, and testing.” The declaration 

further states:

For centuries scientists have not submitted [to] 
oppression and obstruction, defending the supremacy 
of man's reasoning and intellect, and its ability to 
attain the truth against prejudiced ideas and traditions. 
Today science is the greatest and most reliable 
pathfinder for human civilization’s goals of 
investigating nature and magnifying and advancing the 
happiness of societies.

The declaration also expresses unqualified support for the theory of 
evolution and claims it to be a fundamental concept. “Today the theory of 
evolution is a fundamental concept that brings clarity to many problems 

concerning life; it finds very widespread acceptance in the world of science 
and it is strongly supported by reputable scientists and scientific 

organizations.” The declaration equates the opposition to theory of 

evolution with opposition to science:

The true purpose of these attacks on accumulated 
scientific tradition, which is centuries old, is to bring up 
unthinking, unquestioning and uncritical individuals 
who do not test ideas and who accept dogmatic and 
incorrect information exactly as they are given to them. 
It is obvious that those circles who conduct an open or 
covert war against secular government, freedom in 
education, and advancement in science and technology 
in our country do not desire independent-thinking 
civilized people.

Finally, the declaration ends with a call to eliminate all “non-scientific 

elements” from the educational system to bring up a “democratic and 

secular generation”, imbibed with “free thought, free knowledge and free 

conscience”:

The Turkish Academy of Sciences (TUBA) believes that 
science is the correct path and approach to 
understanding the universe in which people and 
societies live, defining nature and determining its laws, 
and progressing in social, economic and cultural
platforms. The citizens of our country have the right 
and responsibility not only to consume the products of 
science reflected in technology, but to learn the 
methods and ways of thought of science and contribute 

to its progress. Therefore we consider it our duty to 
warn and inform the public on the matters of 
eliminating the non-scientific elements of our 
educational system, installing modem methods of 
sdentific thought and its products in our educational 
curricula, and taking necessary precautions to ensure 
that as we hail the twenty-first century a democratic 
and secular generation with “free thought, free 
knowledge, and free conscience” is brought up.

To be sure, this declaration does not mark the contemporary battle lines 

i the Islam and science discourse; it remains an extreme position. Most 

Muslim scholars and organizations are more likely to call for “Islamization” 

imodem science without, however, realizing the impossibility of such a 

at

ItKKS

Scientific Journalism

tons conclude this chapter with a brief note on the role of Arab scientific 

journalism that also contributed significantly to the developments in the 

iscourse on Islam and science. In addition to al-Manar, edited by Rashid 

tyj, two other scientific journals of the nineteenth century led the way: al- 
Uvfataf al-Hildl and al-Mashriq™ These journals regularly published 

^3 that discussed the relationship between science and religion. The 

niters of these articles were Muslims as well as Christians. Some of the 

imminent Arab Christian writers of late nineteenth and early twentieth 

mines, such as Juiji Zaydan (d. 1914), Shibll al-Shumayyil (d. 1916), 

hnfrAnfun (d. 1922), and^qub §arruf (d. 1927), advocated the secular 

outlook of modem science as a way of joining the European path of 

■ 'imitation. Others used a mixture of secular and religiousUJl

14Raskud Ri<Ja and al-Mandr are discussed separately in chapter ten. For a 
survey of Arabic periodicals see Hartmann, Martin (1899), The Arabic 
Press in Egypt, London, cited in Ziadat, Adel A (1986), Western Science 
in the Arab World: The Impact of Darwinism, 1860-1930, Macmillan, 
Houndmills and London, p. 12 and notes 51-3. The first of these 
three, al-Muqlalaf started in Beirut in 1876, al-Hildl was founded by 
Juiji Zaydan (1861-1914), a Lebanese Christian, in Cairo in 1892 and 
al-Mashriq was launched by Father Louis Cheikho, S. J., an Arab 
Christian, in 1898 and it lasted until 1971.

Mor Shumayyil and Anfun, see Hourani, Albert (1993), Arabic Thought in 
the Liberal Age: 1798-1939, Cambridge University Press, Cambridge, 

pp. 245*59; also see, Sharabi, Hisham (1970), Arab Intellectuals and the 
The Formative Years 1873-1941, The Johns Hopkins Press,
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formulations but most agreed that Arabs need to adopt modern science. It 

was through these journals that the science and religion dialogue first 

addressed specific issues—such as Darwinism—that dominated the 

discourse during this era.

Among the prominent Muslim writers of this era who wrote on the 

relationship between Islam and science are Husayn al-Jisr (1845-1909), a 

Lebanese Shi'I scholar, and Ismacil Ma?har (1891-1962) who was bom in 

Egypt, the editor of several short-lived periodicals and the translator of 

Darwin’s The Origin of Species. Husayn al-Jisr wrote more than twenty-five 

books, including al-Risala al-Hamidiyya fi Haqiqat al-Diydna al-Isldmiyya wa 
Haqiqat al-Sharia al-Muhammadiyya (Hamidian Essay on the Truthfulness of 

Islamic Religion and the Truthfulness of Islamic Law). Al-Jisr was also the 

teacher of influential Arab scholars, including Rashid Rida- Both al-Jisr and 

Machar wrote on Darwin’s theory. Al-Jisr attempted to refute it but he 

formulated his response in the context of western materialism and made an 

attempt at an empirical interpretation of the Qur’an. In order to reconcile 

the theory of evolution with the Qur’anic teachings, he quoted several 

Qur’anic verses, especially the verse: We made every living thing from water. 

Will they not then believe? and then agreed with the theory of evolution. Al- 

Jisr argued that this verse proved that life originated in water and the other 

verses appear to denote special creation for every species but, in fact, 

“there is no further evidence in the Quran (sic) to suggest whether all 

species, each of which exists by the grace of God, were created all at once 

or gradually.... Al-Jisr explained the role of natural selection and survival 

of the fittest as mechanisms of variations leading to the emergence of new 

species; he was reluctant to accept them before conclusive intellectual 

evidence (dalil aqli qati) (sic.) established their validity. When that 

happened, he was willing to interpret the Quran (sic.) to accommodate the 
new evidence.”8 This epistemological shift in the Qur’an interpretation, 

from the Qur’an itself to modem science, was to open floodgates of 

another kind: each and every new scientific discovery would, henceforth, 

bring a shift in the rules of the interpretation.

jtf-Jisr’s attempts at reconciling modern scientific theories with Islam 

a fuller expression in the works of many other writers of the era. In 

Ocular, Abu al-Majid Muhammad Rida al-I§faham, a Shi*! scholar of 

jjfbala, Iraq, wrote a book in two parts, Naqd. Falsa fa Darwin (Critque of 

^Philosophy) in which he defended all religions against the “non- 

idigion" and attempted to produce a theistic version of the theory of 

solution. He counted Wallace, Lamarck, Huxley, Spencer and Darwin 

jjoog those who believed in God. He referred to Kitab al-Tawhid of Imam 

Jafar al-Sadiq as well as to the works of Ikhwan al-§afa’ to point out that 

ie question of anatomical similarities found in Man and apes had already 

xtn discussed by these writers in far more detail than what has been 

urided by Darwin. He affirmed that the structural unity of living 

ipmsms was a result of heavenly wisdom and not a consequence of blind 

ante in nature; he also asserted that "man is human by reason of his 

ci it is not his physical structuring which makes him human.”

When Haeckel’s work on evolution was translated into Arabic by Hassan
8 n tayn, an Egyptian Muslim scholar, it further intensified the discussion, 

bins seventy-two page introduction, Hussein agreed with some scientific 

lias propagated by Haeckel but he refuted all ideas against religion, 

ioogh he tried to reconcile Islam and science. He insisted that there was 

dcontradiction between divine laws (al-SharTa) and reason and argued for 

iron-literal reading of the Qur’anic verses referring to “creation in six 

byf. He also tried to equate Darwin’s theory with the works of Ikhwan 

■Idaimed that what Darwin was saying had already been written by the
i v « 82bran under the title of heavenly wisdom (Hikma Ilahiyya).

Four years after the publication of Husayn’s book, Ismacil Ma?har 

Innslated the first five chapters of Darwin’s Origin of Species into Arabic, 

lidding four more chapters in 1928. The complete translation was 

Ipjblished in 1964. He advocated adoption of the scientific method not 

I riy in education but also in all aspects of life. He published a journal, al- 

llly (Hie Ages), which had, as its motto, the phrase Harrir fikrak, “Liberate 

I w thought”. He saw nothing worthwhile in the Islamic civilization. For 

I fen, religion had to be a personal relationship between a human being and

Washington DC.
76. Al-Jisr, Husayn (1887), Beirut; Hamid in the title refers to al-Jisr’s patron 

Sultan ‘Abd al-Ha mid.
77. Q. 21:30; he also quotes Q. 24:45, 23:12-14, and 53:45-46. Al-Jisr, Risdla,

p. 298, cited from Ziadat (1986), p. 94-5.
78. Ibid.

79.First published in 1914 from Baghdad, quoted from Ziadat (1986), p. 95.
80 Cited from Ziadat (1986), p. 99.
81. Translated as Fasal al-Maqal fi3l-Falsafa al-Nushu wa'l-Irtiqa* (On the 

Philosophy of Evolution and Progress), Cairo, 1924, cited by Ziadat (1986), 

p. 110.
fc Ziadat (1986), p. 114.
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formulations but most agreed that Arabs need to adopt modem science. It 
was through these journals that the science and religion dialogue first 
addressed specific issues—such as Darwinism—that dominated the 
discourse during this era.

Among the prominent Muslim writers of this era who wrote on the 
relationship between Islam and science are Husayn al-Jisr (1845-1909), a 
Lebanese Shici scholar, and Isma‘11 Machar (1891-1962) who was bom in 
Egypt, the editor of several short-lived periodicals and the translator of 
Darwin’s The Origin of Species. Husayn al-Jisr wrote more than twenty-five 
books, including al-Risala al-Hamidiyya fi Haqiqat al-Diyana al-Islamiyja wa 
Haqiqat al-Sharfa al-Muhammadiyya (Hamidian Essay on the Truthfulness of 

Islamic Religion and the Truthfulness of Islamic Law). Al-Jisr was also the 
teacher of influential Arab scholars, including Rashid Rida. Both al-Jisrand 
Ma?har wrote on Darwin’s theory. Al-Jisr attempted to refute it but he 
formulated his response in the context of western materialism and made an 
attempt at an empirical interpretation of the Qur’an. In order to reconcile 
the theory of evolution with the Qur’anic teachings, he quoted several 
Qur’anic verses, especially the verse: We made every living thing from water. 

Will they not then believe? and then agreed with the theory of evolution. Al- 
Jisr argued that this verse proved that life originated in water and the other 
verses appear to denote special creation for every species but, in fact, 
“there is no further evidence in the Quran (sic) to suggest whether all 
species, each of which exists by the grace of God, were created all at once 
or gradually.... Al-Jisr explained the role of natural selection and survival 
of the fittest as mechanisms of variations leading to the emergence of new 
species; he was reluctant to accept them before conclusive intellectual 
evidence (dalil aqli qati) (sic.) established their validity. When that 
happened, he was willing to interpret the Quran (sic.) to accommodate the 
new evidence.” This epistemological shift in the Qur’an interpretation, 
from the Qur’an itself to modem science, was to open floodgates of 
another kind: each and every new scientific discovery would, henceforth, 
bring a shift in the rules of the interpretation.

Al-Jisr’s attempts at reconciling modem scientific theories with Islam 

(bund a fuller expression in the works of many other writers of the era. In 

particular, Abu al-Majid Muhammad Rida al-Isfahanl, a ShIcI scholar of 

Karbala, Iraq, wrote a book in two parts, Naqd Falsafa Darwin (Critqae of 

Darwin’s Philosophy) in which he defended all religions against the “non

religion” and attempted to produce a theistic version of the theory of 

evolution. He counted Wallace, Lamarck, Huxley, Spencer and Darwin 

among those who believed in God. He referred to Kitab al-Tawhid of Imam 

ja‘far al-$adiq as well as to the works of Ikhwan al-$afa’ to point out that 

the question of anatomical similarities found in Man and apes had already 

been discussed by these writers in far more detail than what has been 

provided by Darwin. He affirmed that the structural unity of living 

organisms was a result of heavenly wisdom and not a consequence of blind 

chance in nature; he also asserted that “man is human by reason of his 

soul; it is not his physical structuring which makes him human.”

When Haeckel’s work on evolution was translated into Arabic by Hassan
81 

Husayn, an Egyptian Muslim scholar, it further intensified the discussion. 

In his seventy-two page introduction, Hussein agreed with some scientific 

ideas propagated by Haeckel but he refuted all ideas against religion, 

though he tried to reconcile Islam and science. He insisted that there was 

no contradiction between divine laws (al-SharTa) and reason and argued for 

inon-literal reading of the Qur’anic verses referring to “creation in six 

days'. He also tried to equate Darwin’s theory with the works of Ikhwan 

and daimed that what Darwin was saying had already been written by the 

Ikhwan under the title of heavenly wisdom (Hikma Ilahiyyd).

Four years after the publication of Husayn’s book, Ismacil Machar 

translated the first five chapters of Darwin’s Origin of Species into Arabic, 

adding four more chapters in 1928. The complete translation was 

published in 1964. He advocated adoption of the scientific method not 

only in education but also in all aspects of life. He published a journal, al- 
M (The Ages), which had, as its motto, the phrase Harrir fikrak, “Liberate 

your thought”. He saw nothing worthwhile in the Islamic civilization. For 

him, religion had to be a personal relationship between a human being and

Washington DC.
76. Al-Jisr, Husayn (1887), Beirut; Hamid in the title refers to al-Jisr’s patron

Sultan ‘Abd al-Hamid.
77. Q. 21:30; he also quotes Q. 24:45, 23:12-14, and 53:45-46. Al-Jisr, Risdla,

p. 298, cited from Ziadat (1986), p. 94-5.
78. Ibid.

79. First published in 1914 from Baghdad, quoted from Ziadat (1986), p. 95.
80. Cited from Ziadat (1986), p. 99.
81. Translated as Fasal al-Maqal fFl-Falsafa al-Nushu wa'l-Irtiqa* (On the

Philosophy of Evolution and Progress), Cairo, 1924, cited by Ziadat (1986), 

p. no.
82. Ziadat (1986), p. 114.
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God but even in this formulation, it was a natural impulse of humanity in 
its early stage. He advocated that the Islamic laws were only suitable for the 
time when they were first formulated and that they were totally 
incompatible with the modem times. He associated Darwin’s theory with 
the notion of progress and wrote a book on the theory of evolution in 
1924.”

These examples do not cover all aspects of the new discourse but they 
provide a general survey of various trends. They show that during the 
colonial era, the discourse on Islam and science became hostage to 
numerous extraneous considerations. Economics, local and international 
politics, individual influences, education, state power and many other 
factors continue to influence the direction of this discourse. Another facet

CHAPTER TEN

The Scientific Exegesis

of this colonized discourse emerged in the form of the scientific exegesis of 

the Qur’an. This genre made its appearance toward the end of the 

nineteenth century, spread rapidly and then waned in the final decades of 
the twentieth century, leaving behind residual secondary works. The next

chapter is devoted to an exploration of this genre.

83. Ma?har, Isma‘11, Maqala al-Sabil fi'l-Madhhab al-Nushu wa'l-Irtiqd\ Cairo 
1926, quoted by Ziadat (1986), p. 114.

Hie colonized Islam and science discourse that emerged in the nineteenth 
century made its most daring attempt to securely lodge itself in the Islamic 
tradition by finding a niche in the very heart of the tradition: the Qur’anic 
aegesis. Perhaps it was in the very nature of things that instead of seeking 
toots in the Islamic scientific tradition, the proponents of the new discourse 
sought legitimacy and sanction for their program in the Qur’an; for they 
would have found nothing in the Islamic scientific tradition that could 
justify their agenda. As we have seen in chapter 4, and throughout this 
book, the Islamic scientific tradition had never sought legitimacy for 
science by directly invoking the Qur’anic text in support of its various 
findings; it operated within the metaphysical and ethical universe of Islam 
and within a hierarchy of knowledge wherein it had a legitimate place as a 
birthright. It was linked to all other branches of knowledge that had 
emerged within the Islamic civilization through an organic relationship that 
had evolved over time. Most of all, it was linked to the central vertical axis 
of the Islamic civilization which held all of its diverse manifestations in 
historical time with a reality that was atemporal and transcendental.

It is because of this secure and natural linkage that we do not find 
Muslim scientists who practiced science in the framework of inquiry that 
was anchored in the Qur’anic metaphysics seeking support for their science 
in the text of Qur’anic, or worse, attempting to “prove” the divine origin of 
the Qur’an through science; both of these phenomena only emerged in the 
final decades of the nineteenth century when the Islamic scientific tradition 
had already withered. Almost all scientific works of the pre-seventeenth 
century Muslim scientists start with an invocation to God, followed by 
salutations to the Prophet as was the customary and most natural practice 
ofMuslimswho always sought God’s help and assistance in their tasks. And 
then they proceed direcdy to the subject matter. The absence of direct use 
of the Qur’anic text in support of scientific data was a natural consequence 
of the metaphysical underpinnings of the Islamic scientific tradition which 
linked it to the central doctrines of Islam. The most important and 
powerful of these doctrines is Tawhid, the Unicity of God. It was this 
Compromising monotheism that shaped and defined all things Islamic.
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The Qur’an itself had made it easier for the faithful to establish a nexus 
between faith and science because it forged a seamless linkage between the 
transcendental and the historical—that is, “between that which exists in an 
intelligible world beyond space and time, and that which is bounded by and 
lies within the real spatio-temporal world with a finite beginning and an 
end.” The Qur’an neither draws a clear line of demarcation between 
various realms of existence nor admits any multiplicity in their ontological 
status; all things exist in an inalienable relationship to each other and in a 
sublime ontological dependence on God, who is al-Muhit (“All- 
Encompassing”). i4nz/ He has encompassed all things, the Qur’an declares in 
an unequivocal manner. “To remember God as cd-Muhit is to remain aware 
of the sacred quality of nature,” Nasr wrote in a doctrinal exposition of this 
concept, “the reality of natural phenomena as signs (ayat) of God and the 
presence of the natural environment as an ambience permeated by the 
Divine Presence of that Reality which alone is the ultimate ‘environment’ 
from which we issue and to which we return.”

Thus, because the Islamic scientific tradition was naturally rooted in the 
Qur’anic worldview and because it shared a common universe of discourse 
with the divine revelation, there was never any need to read back into the 
“Word of God” any scientific discovery or explanation of the “Work of 
God”; the emergence of these two entities in the Islamic tradition was 
purely under an influence which came from external sources. And this 
happened only when that traditional universe of discourse had been rent 
asunder and when Muslims found themselves overwhelmed by the power of 
modem science. It was precisely at that time in their history that Muslims 
sought such consonances. And ironically, those who pursued this new 
agenda were neither scientists nor exegetes with formal training in the 
long-established tradition of Qur’anic exegesis (tafsir, pl. tafdsir), at least 
not initially. It was only after a number of reformers had written scientific 
exegesis of the Qur’an, al-tafsir al-'ilmi, with the sole aim of finding sanctity 
for the modem science in the Qur’an in order to encourage Muslims to 
acquire it, that the discourse gained popularity among some scientists and 
religious scholars. Nevertheless, beginning in 1880, when an Egyptian 1 2 3 4 

1. Haq, Nomanul S. (2001), “Islam” in Jamieson, Dale (ed.), A Companion to
Environmental Philosophy, Blackwell Publishers, Malden, p. 113.

2. Q. 4:126.
3. Nasr, Seyyed Hossein (1993), The Need for a Sacred Science, State University

of New York Press, Albany, p. 131.
4. Tafsir, pl. tafdsir, exegesis; mufassasir, pl. musfassirun, exegetes.

5. Al-Iskandarani, Muhammad b. Ahmad (1297/1880), Kashf al-Asrdr ‘an al-
Nuraniyya al-Qur'dniyya fi-ma yataallaqu bi'l-Ajram as-Samawiyya xva'l- 
Ardiyya wa'l-Haywandt wa'l-Nabdt wa l-Jawahir al-Ma'damyya, 3 vols. 
Maktabat al-Wahba, Cairo.

6. Al-Iskandarani, Muhammad b. Ahmad (1300/1883), Tiby an al-Asrdr al-
Rabbdmyya fil-Nabat wa'l Maddin wa11-Khaw ass al-Haywaniyya (The 
Demonstration of Divine Secrets in the Vegetation and Minerals and in the 
Characteristics of Animals), n.p., Damascus. The word tibyan 
(explanation) in the title is taken from Q. 16:89: And We have sent down 
to thee the Book, explaining all things—a guide, a mercy and glad tidings for 
Muslims.

7-For example, al-lskandaranl (1883), Tibydn, p. 5, 29, 132, etc.
8. Khan’s exegesis has been discussed in the previous chapter.
9 Al-Dhahabi, Muhammad Husayn (1985), al-Tafsir wa'l-Mufassirun, 2 vols., 

4th ed., Maktabat al-Wahba, Cairo. This work has been posthumously 
reprinted in three volumes by Shirkah Dar Arqam bin abi al-Arqam, 

n.d.; in a short note at the beginning of the third volume, the 

publisher states that this volume is based upon al-Dhahabi’s lectures 

which he delivered at the University of Baghdad between 1960-63 and 

they are like a prologue to many discussions of al-Tafsir wa'l-

physician Muhammad ibn Ahmad al-Iskandarani published his book, The 
uveilmg of the luminous secrets of the Qur'an in which are discussed celestial 
hits, the earth, animals, plants and minerals, a new vista was opened for 
those modernist thinkers who were interested in justifying an agenda of 
rdbnn, predominandy based on urging Muslims to acquire modern 
science. After this publication, the trend of writing scientific exegeses of the 
Noble Qur’an gained momentum. Al-Iskandrani published another book in 
1883 that dealt with the “Divine Secrets in the world of vegetation and 
minerals and in the characteristics of animals”. Al-Iskandrani repeatedly 
construed his explanations of the Qur’anic verses to prove the presence of 
specific European inventions and discoveries in the verses of the Qur’an.

In the Indian subcontinent, Sayyid Ahmad Khan had begun his tafsir in 
1879; it was left unfinished at the time of his death in 1898. This was not 
yet a full expression, for Khan was restricted in his knowledge of western 
science to identify specific discoveries and inventions but, nevertheless, his q
main intent was to motivate Muslims to acquire modern science. But soon 
scientific exegesis became a fully differentiated discipline to the extent that 
subsequent books on Qur’anic exegesis have devoted special attention 
to this genre. Thus, al-Dhahabi, whose seminal work, Tafsir 
MAufasirun (Exegesis and Exegetes), is one of the most 
important twentieth century surveys of the field, devotes a full chapter

• • • • 9 •toal-tafsir al-'ilmi (scientific exegesis). In addition, Muhammad Tffat 5 6 * 8
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al-SharqawI,* 10 11 J. J. G. Jansen,11 and J. M. S. Baljon12 have all paid 

attention to this genre. In the Arab world, in addition to al-Iskandarani, 

early partisans of scientific exegesis include cAbd Allah Basha Fikri, Sayyid 

Abd al-Rahman al-Kawkabi, and physician Muhammad Tawfiq Sidqi, all of 

whom either wrote exegesis or works supporting scientific explanation of 
the verses of the Qur’an.13 14 15 By the end of the nineteenth century, scientific 

exegesis had established itself as an independent discipline, though it still 

lacked general acceptance granted to other kinds of exegesis, such as tafsir 

fiqhi and tafsir lughdwi.

Mufassirun. All references are from this expanded edition [henceforth 
al-Dhahabl (new edition)]. » .

10. Al-SharqawI, Muhammad TfFat (1972), Ittijahdt al-Tafsir fi Misr fil-'Asr al-
hadith, Ma(ba‘at al-Kilani, Cairo.

11. Jansen, J. J. G. (1974), The Interpretation of the Koran in Modem Egypt, E. J.
Brill, Leiden.

12. Baljon, J. M. S. (1961), Modem Muslim Koran Interpretation, 1880-1960, E.
J. Brill, Leiden.

13. Al-Dhahabl (new edition), vol. 2, p. 348.
14. That is, juristic and linguistic exegeses, so called because of their stress

on the juristic or linguistic aspects of the Qur’an; other distinct 
categories of traditional tafsir include: tafsir riwd'i, which makes 
transmitted report (riwdya) as its main stay; tafsir kaldmi, which focuses 
on theological issues; tafsir nahwi, which discusses issues of grammar; 
and tafsir adabi, which treats matters of language and style. In many 
tafdsir, aspects mentioned above are often combined.

15. For useful biographical information on Abduh, see Badawi, M. A Zaki
(1976, 1978), The Reformers of Egypt, Croom Helm, London, pp. 35-95; 
also see Kedourie, Elie (1966), Afghani and 'Abduh: An Essay on Religious 
Unbelief and Political Activism in Modem Islam, Frank Cass & Co. Ltd. 
London which mostly deals with Afhani’s influence on Abduh.

16. ‘Abduh gave a series of lectures on the Qur’an and his Syrian student, 
Muhammad Rashid Rida took notes which he later expanded. The 
enlarged work was shown to ‘Abduh who approved and corrected, as 
needed. These lectures appeared in the periodical Al-Mandr, vol. iii, 
1900, as Tafsir Mandr of ‘Abduh. After the death of ‘Abduh in 1905, 
Rashid Rida continued Tafsir al-Manar, from Q. 4:125 to Q. 12:107, 
indicating those parts (in these posthumous portions) which were the 
result of Abduh’s lectures and his own additions. Eventually, Tafsir 
Manor was published in 12 volumes in 1927; a later edition with 
indices is Tafsir al-Qur'an al-Hakim al-Mustahir bi Tafsir al-Mandr, 12

published, in his own life time, Tafsir Juz' 'Amma, al-Ma(b. al-Amiriyya, 
Cairo, 1322/1904; Tafsir Surat al-'Asr, Cairo, 1903; [Tafiir al-Fatihd}, 
Fdtihat al-Kitab, Tafsir al-Ustadh al-Imam..., Kitab al-Tabrir, Cairo, 
1382; and his lectures on the Qur’an were edited and published by 
Tahir al-Tanakhi as Durus min al-Qur'dn al-Karim, Dar al-Hilal, Cairo, 

n.d.
17. Jawhari, Tanfawi (1931), cd-Jawahir fi Tafiir al-Qur'an al-Karim al-Mush-

tamil 'aid 'Ajd'ib, 26 vols., Mu$tafa al-Babl al-Halabi, Cairo.
18. Wajdi, Muhammad Farid (n.d.), Al-Mushaf al-Mufassar, Cairo.
19. Wajdi (n.d.), p. 346 and 423.
20. For instance, the 1954 work of Hanafi Ahmad, Mu'jizdt al-Qur'an fi Wasf

d-Ka'indt, which was reprinted in 1960 and 1968 as al-Tafiir al-'Ilmi li 
Ayat al-Kaumiyya (Scientific Exegesis of the Cosmic Verses); Isma‘il, ‘Abd 
‘Aziz (1938), cd-Isldm wa'l-(ibb al-Haditha (Islam and the Modern 
Medicine), Mafb. al-Ftimad, Cairo; al-Har^wi, Husain (1361/1942), al- 
Naiariyyd al-'Ilmiyya fi?I-Qur'an (Scientific Theories in the Qur'dn) Cairo; 

Atiyyah, Hasan Hamid (1992), Khalq al-Samdwati wa'l-Artf, fi Sittati 
Ayyamm fifl-Ilm wa'l-Qur'dn (Creation of the Heavens and the Earth in Six 

Days m Science and in the Qur'an), Nashr wa-TawzF Mu’assasS cAbd al-

The twentieth century saw a steady stream of such works in several 

languages. One of the first was that of Muhammad Abduh (ca. 1850- 
1905)? based on a series of lectures he gave during 1900/01; these became 

the influential Tafsir al-Mandr, which has gone through several editions in 
the twentieth century.16 * 17 18 19 20 This trend reached a high point in 1931 with the 

publication of the twenty-six volume tafsir of Tan(awi Jawhari (1870-1940), 

J.jawahir fi Tafiir al-Qtur'dn al-Karim, illustrated with drawings, 
photographs and tables? This is one of the earliest comprehensive 

scientific exegesis in which the author expressly states that he prayed to 

God to enable him to interpret the Qur’an in a way that includes all the 

sdences that were attained by humans so that Muslims could understand 

the cosmic sciences; the author also believed that the Suras of the Qur’an 

complement things that were discovered by modern science. Scientific tafsir 

was also, sometimes, integrated into the general tafiir literature. A work of 

this kind is Farid Wajdi’s Safwat al-Trfan (The Best Part of Cognition), a 

Qur’an commentary with an elaborate introduction, now commonly known 

as al-Mushaf al-Mufassar (The Qur'an Interpreted). This commentary, 

printed in the margin of the text of the Qur’an, is divided into two parts. 

Hie first part, Tafsir al-Alfaz (Explanation of Words) explains difficult and 

rare words; the second, Tafsir al-Ma'ani (Explanation of Meaning) 

'translates” the text of the Qur’an in contemporary Arabic with remarks 

spread throughout the translation. It is in these remarks that Wajdi inserts 

his scientific explanations, often with exclamations placed in parentheses: 

'you read in this verse an unambiguous prediction of things invented in 

(henineteenth and the twentieth centuries”; or “modem science confirms
• 19(his literally”. Unlike many other works, Wajdi’s commentary is not 

exclusively devoted to the scientific explanations. But there are many other
* 20

works which have been primarily written for this purpose. In their zeal to
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prove the existence of modem science in the Qur’an, some exegetes have 

gone to the extent of formulating their theories on the foundation of 

classical exegeses of the Qur’an. In doing so, they primarily borrow the 

concepts which have been dealt in the vast tafsir literature. One such 

concept is the concept of‘ijdz, the inimitability of the Qur’an. For example, 

this classical theme was “misappropriated” by Muhammad Kamil, for his 

claim that “the scientific miracle [of the Qur’an] is greater than the miracle 
of its matchless eloquence.”21 22 23 By now, the genre seems to have exhausted 

all verses of the Qur’an that can be shown to contain specific information 

and knowledge of a scientific nature. This voluminous tafsir literature has 

also given birth to a large amount of secondary literature, books, articles, 

television productions, audiovisual and web-based material. Some authors 

have produced lists of all “scientific verses”; others have classified these 

verses according to their applicability to various branches of modem

Karim b. ‘Abd Allah, Tunis; al-Khatib, Musa (1415/1994), Mm Dalail 
al-Tjaz al-Tlmi fi'l-Qur'an wa'l-Sunna al-Nabawiyya (Signs of the Scientific 
Miracles of the Qur'an and the Prophetic Sunna), Mu’assasat al-Khalij al* 
‘Arabi li’l al-Tiba‘a wa’l-Nashr, Cairo; Nawfal, ‘Abd al-Razzaq 
(1409/1989), Min al-Ay at al-'ilmiyya (On the Scientific Verses), Dar al- 
Shuriiq, Cairo and Beirut; and Shahin, ‘Abd al-Rafrmdn (1369/1950), 
Tjdz al-Qur'dn wa'l-iktishdfdt al-Haditha (The Inimitability of the Qur'an 
and Modem Discoveries), Cairo.

21. Kamil, Muhammad (1955), Al-Qur'dn al-Karim wa'l-'Ulum al-Haditha (The
Noble Qur'dn and the Modem Sciences), Dar al-Fikr al-Hadith, Cairo, 
p. 15 wherein he states: min ijdz 'ilmifawq mdfihi mm ijdz baldghi.”

22. Qurashi, M. Ml; Bhutta, S. M.; and Jafar, S. M. (1987), Quranic Ayaat
Containing References to Science and Technology, Sh. Sirri Welfare & 
Cultural Trust and Pakistan Science Foundation, Islamabad; Nurbaki, 
Haluk (1993), Verses from the Glorious Koran and the Scientific Facts, 3rd 
edition, Tiirkiye Diyanet Vakfi, Ankara.

23. This is a highly problematic number. The end of a Qur’anic verse (aya) is
generally marked by a small circle. This convention is, however, a later 
development. Early Qur’an exegetes had precisely defined aya in its 
technical sense and numerous books exist on this subject. Jalal uddin 
al-Sayup (849-911/1445-1505), mentions various such works in hiso/- 
Itqdn fi ‘Ulum al-Qur'dn, 2 vols., Ma(b‘a Amir, Cairo, 1967, pp. 225-43. 
Depending on the technical definition of dya employed to count the
total number of verses of the Qur’an, they are said to be 6000, 6616, or
6216; the total number of letters that make up the Qur’an is 323,671.
But the classification of verses into legal or scientific is not a simple
matter as many verses address more than one topic. Jawhari also uses a

22 , 
science, such as physics, oceanography, geology, cosmology. According to 

Tanfawi Jawhari, the number of such verses is 750, out of a total of some
** 23 t i «

6616 that make up the Qur’an. In addition to his tafsir, he also published

I ibook in 1925, al-Qur'an wa'l-cUlum al-'Asriyya (The Qur'dn and the Modern 

I in which he prescribed two remedies for freedom from foreign 

nile: unity and scientific development.
I While the trend of writing scientific tafsir seems to have abated, 

publication of secondary literature on the Qur’an and modern science is 
oo the rise.24 * * * In addition to proving the existence of specific scientific 

towledge in the Qur’an, some of these works have also created a sub

branch of the scientific exegesis, al-ijaz al- ‘ilmi, the scientific miracle, which 

rats its subject on the same lines as those on which the classical tafsir 

literature dealt with the theme of the inimitability of the Qur’an fijaz. al- 

ffan), which had originated on the basis of the Qur’anic challenge to 

the unbelievers to produce a sura like it. This theme, repeated in the 

Qur’an in various forms, had given rise to a fully differentiated branch of 

exegesis which explored and defined, in precise terms, what is meant by 

the inimitability of the Qur’an, examined various aspects of the challenge, 

and explored the spiritual and linguistic aspects of this concept. In an 

effort to gain legitimacy, the new scientific exegesis was grafted onto this 

coherent body of classical tradition; thus in addition to the classical form of 

ijfc (inimitability), a new category was invented.28

During the last three decades of the twentieth century, a number of 

social, political and economic factors contributed to the spread and 

popularity of this literature. Various state-sponsored institutions organized

very loose definition of the word “science”.
24. This literature is being produced in all languages and from all countries. 

A few examples of such works are: Al-Birr, Muhammad ‘All (1986), 

Khalq al-Insan bayn al-Tibb wa'I-Qur'dn (The Creation of Human Being in 
Medicine and the Qur'an), al-Dar al-Sa‘udiyyah, Jeddah; Barq, Ghulam 
Jilani (n.d.), Do Qur'dn (Two Qur'dns), Shaykh Ghulam Ali, Lahore; 
Mahmood, S. Bashir ud-Din (1991), Doomsday and Life After Death, Holy 
Qur’an Research Foundation, Islamabad; Naqvi, Syed Sibte Nabi 
(1973), Islam and Contemporary Science, World Federation of Islamic 
Missions, Karachi; El-Naggar, Z. R. (1991), Sources of Scientific 
Knowledge: The Geological Concept of Mountains in the Qur'an, The 
Association of Muslim Scientists and Engineers and The International 

Institute of Islamic Thought, Herndon.
& The word fjdz, from the root yz, has various meanings, including, “to 

disable, to incapacitate, to be impossible, to be inimitable”, see Lane 

(1984), op. cil. vol. 2, pp. 1959-62.
H 10:38.
27 For example, Q. 2:23-24, Q. 11:16, and Q. 17:90.

28 Many books have been written on this aspect. See, for example, Muslim,
Mu$tafa (1999), Mabdhith fi Tjdz al-Qur'dn, Dar al-Qalam, Damascus.
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conferences and seminars in which scientists linked specific verses of the 
Qur’an to specific data and theories of modem science to prove (i) that the 
Qur’an is really a book of God, revealed to the Prophet of Islam because 
such specific scientific information was unknown during his life and (ii) that 
the Qur’an contains all scientific knowledge and it is for science and 
scientists to discover this knowledge. This approach is encumbered with an 
emotional, psychological, even political, baggage and has been opposed 
and challenged by serious scholarship. But its mass popularity remains 
uncontestable. This has given rise to mountains of apologetic literature 
which ranges from the enormously popular book of the French Muslim 
Maurice Bucaille, The Bible, the Qur'an and Science—first published as La 

le Coran et la science in 1976 and since then translated into every 
language spoken in the Muslim world—to hundreds of websites which 
attempt to prove that the Qur’an is, in fact, the word of God because it 
contains scientific theories and facts which modem science has only 
recently discovered. The rise, popularity and mass distribution of this 
literature also owes its existence to the oil-boom and politics of the late 
1970s and early 1980s. It was during this time that the rulers of Arabia 
established a “Commission for Scientific Miracles of Qur’an and Sunna” 
(Hai't al Tjdz al-'ilmi fi'l-Qur'dn wa'l-Sunna), at Makkah, under the aegis of 
the World Muslim League (Rdbita al-cflam al-isldmi) with six goals and

so ° °
objectives. In 1992, the Commission published a booklet which contains

29. Bucaille, Maurice (1976), La Bible, le Coran el la science: les Ecritures saintes
examinees a la lumiere des connaissances modemes, Seghers, Paris, 
translated by Alastair D. Pannell and the author as The Bible, the Qur'an 
and Science. The English translation was first published in 1978 by the 
North American Trust Publications, Indianapolis, and has since been 
published in hundreds of pirated local editions all over the Muslim 
world.

30. These “Aims and Objectives’* appear in many publications of the
Commission; the following verbatim quotation is from the inner back 
title of the booklet entitled, Proposed Medical Research Projects Derived 

from the Qur'an and Sunnah, “prepared” by Abdul-Jawwad M. As-Sawi, 
M.D. and published by the Commission in 1992: “(i) To lay down 
governing rules for and methods of signs in the Scientific signs in the 
Holy Qur’an and Sunnah; (ii) To train a leading group of scientists 
and scholars to consider the scientific phenomena and the cosmic facts 
in the light of the Holy Qur’an and Sunnah; (iii) To give an Islamic 
Character to the physical sciences through introugcing the conclusion 
of approved researches into the curricula of the various stages of 
education; (iv) To explain, without constraint, the accurate meanings 
of the Quranic verses and the Prophet’s Traditions relating to Cosmic 

jtrtnteen research projects in therapeutic medicine and nineteen in 

preventive medicine. The Commission has published about twenty books 

dealing with the “scientific miracles” of the Qur’an in various fields such as 

embiyology, botany, geology, astronomy and cosmology. Five international 

conferences have been organized by the Commission between 1987 and 

2000 in various countries. These conferences have a set pattern: the
31 * 32Aganizers invite scientists, especially non-Muslim scientists, and ask 

[hem to relate their scientific research to specific verses of the Qur’an or to 

it traditions of the Prophet of Islam which they receive in translation 

much before the conference. The proceedings of the conferences are 

ndeotaped and then these tapes are widely distributed throughout the 

idd.

This profanation of the religious texts, patronized by powerful state 

institutions, has received little opposition from the religious quarters, 

which is a sign of a deep-rooted malaise of the contemporary Islamic

Sciences, in the light of modem scientific finds, linguistic analysis and 
purpose of Shari’ah; (v) To provide Muslim missionaries and mass
media with Da'wah; (vi) To publicize the accepted researches in 
simplified forms to suit the various academic levels and to translate 
those papers into languages of the Muslim world and the other living 
languages.”

JI. Notable among the Muslim scholars who have been associated with the 
Commission are Sheikh Abdul Majeed Zindanni, its founder and first 
secretary-general and Zaghloul El-Naggar, an Egyptian geologist.

J2. Among the non-Muslim scholars who have participated in these 
conferences are gynecologist Joe Leigh Simpson, marine scientist 
William Hay, and Keith Moore, the author of a widely used 
embryology textbook, TTi* Developing Human, which was published by 
the Commission with “Islamic Additions: Correlation Studies with 
Qur’an and Hadith” by Abdul Majeed A. Azzindani, and who wrote in 
the “Foreword” of this edition: “I was astonished by the accuracy of the 
statements that were recorded in the 7th century AD, before the 
science of embryology was established. Although I was aware of the 
glorious history of Muslim scientists in the 10th century AD and of 
some of their contributions to medicine, I knew nothing about the 
religious facts and beliefs contained in the Qur’an and Sunnah. It is 

important for Islamic and other students to understand the meaning 
of these Quranic statements about human development, based on 
current scientific knowledge.” Moore, Keith L. (1982), The Developing 
Human: With Islamic Additions, Commission. He also published, Qur’an 
and Modem Science: Correlation Studies, Islamic Academy for Scientific 

Research, Jeddah, 1993.

U. The first international Conference, organized by the Commission was 

held in Islamabad, Pakistan in 1987; the fifth in Beirut in 2000.
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scholarship. But this large-scale misguided exercise has not been totally 
ignored. Following the 1987 conference of the Commission, held in 
Islamabad under the direct patronage of the then military ruler of 
Pakistan, General Muhammad Zia-ul Haq, Pervez Hoodbhoy produced a 
scathing criticism of the whole project.54 This angry response to an ill- 
conceived plan which was being orchestrated by the Commission with the 
help of a small number of mostly old and retired Muslim scientists and an 
equally small number of Western scientists who had been lured into the 
plan by offers of attractive financial rewards and an opportunity to mb 
shoulders with the rulers, mercilessly exposed this profanely executed 
endeavor. But, it is, in itself, equally flawed because of its own agenda 
which was to support, reiterate and re-establish the “religious orthodoxy 
versus foreign sciences” thesis of Ignaz Goldziher discussed in chapter 5. 
Hoodbhoy finds nothing worthwhile in the Islamic scientific tradition, 
except “five great ‘herectics’ (al-Kindi, Muhammad ibn Zakariya al-Razi, 
Ibn Sina, Ibn Rushd and Ibn Khaldun, see chapter 10 of his book); he 
accepts the discredited periodization in which Islamic scientific tradition is 
said to have withered by the thirteenth century, with its so-called “golden 
age” being in the eleventh century. In his “Why Didn’t the Scientific 
Revolution Happen in Islam?” (chapter 11), he reproduces a caricature of 
the arguments used by Orientalists: the role of Muslim law, autonomous 
institutions, political factors, especially the 1258 sacking of Baghdad, and, 
of course, al-Ghaz£lI, who “routed the rationalists”.

34. Hoodbhoy, Pervez (1991), Islam and Science: Religious Orthodoxy and the
Battle for Rationality, Zed Books Ltd., London and New Jersey.

35. We have examined all of these factors in chapter 5. But the most
important aspect of Hoodbhoy’s work is not the reproduction of old, 
discredited theories, based on a scholarship that took no note of the 
discoveries of Islamic scientific texts after 1960s, but its disparaging 
attitude toward the Islamic tradition and its unqualified awe of modem 
science, without any recognition of the metaphysical and philosophical 
underpinnings, which are necessarily part of all scientific endeavors in 
all civilizations.

36. Q. 6:38: mdfarratnd fi'l-kitabi min shay* in-, the word farra^a, used here in
the negative case, literally means “to neglect, to overlook, to leave out 
of calculation”; sometimes part of 16:89, We have sent down to thee the 
Book, explaining all things, is also used.

37. Abu Isl>aq Ibrahim bin Musa al-Shatibi al-Andulasi (d. 790/1388), the
usuli scholar from al-Andalus, not to be confused with Abu’l Qasim b. 

Fimih b. Khalaf b. Ahmad al-Rucaym (538-590/1144-1194), eminent 

Qur’anic scholar from al-Andalus, famous for his mnemonic 
techniques in the discipline of Qur’anic recitation, qircTa.

38. Edited by Rashid Rida in his influential periodical al-Mandr, xvii
(1333/1913), reprinted several times.

39 First published from Tunis 1302/1884, and later from Cairo 1341/1923;

The appearance of the scientific exegesis of the Qur’an at a time when 
most of the Muslim world was under colonial rule, its linkage with the 
agenda of the reformers with their insistent demands for the acquisition of 
modem science and technology and the historical absence of a 
differentiated field of tafsir ‘ilmi cast suspicion on the genre. But all of these 
can be, and have been, set aside. For example, the historical absence can be 
discarded as an obstacle because after all, all other genres of tafsir made

their appearance in historical time. Tafsir Kalami, for instance, arose when 

Kalam tradition had matured and overshadowed many other aspects of 

Islamic intellectual tradition. Likewise, the mystical interpretation arose in 

its own historical time. The proponents of this genre argue that the Qur’an 

has always been looked upon as a book of guidance and knowledge and 

[hat there is no reason not to extend the range of Qur’anic guidance and 

knowledge to modem science. An often cited verse in support of finding 

contemporary scientific data in the Qur’an is: W? have ignored nothing in the 

Bool. But their most basic justification rests on the presence of a large 

number of verses, though not 750, which draw attention to a variety of 

Mtural phenomena. For instance, the Qur’an refers to the order and 

balance that characterizes the universe (Q. 25:2; 55:5-7; 67:3), it mentions 

the harmonious interdependency of various parts of the physical world, 

and it describes regularities of celestial movements. At times, the Qur’anic 

details are rather specific, such as when it refers to the various stages 

through which the fetus develops (Q. 22:5; 23:12-14; 40:67). Similarly, the 

Qufanic concept of pairs (Q. 13:3; 36:36; 53:45; 55:52), which refers to 

the principle of the complementarity of opposites seems to characterize a 

large part of the physical world. For these reason

exhaustive—the case for the scientific exegesis of the Qur’an has been 

supported by many exegetes.

The scientific exegesis of the Qur’an has not been without opposition. It 

is interesting to note that this criticism is built upon usul al-fiqh (the 

principles of jurisprudence), the queen of Islamic sciences. Many scholars 

base their criticism of modem scientific exegesis on the work of eminent
37 • •wili scholar, al-Shatibi, who had dealt with the question of bidd 

38 z*
(innovation) in his Kitab al-Ttisam, and in his doctrinal work, al-Mu-wafaqdt 
ft Usui al-Sharia,34 35 36 37 38 39 in a general way. “And among them are those who 

and the list is not
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transgress the bounds in their claims about the Qur’an by saying that the 
Qur’an contains all knowledge of the ancients and the modems in branches 
[such as] physics, geometry, mathematics, logic, and linguistics. ” These 
critics point out that the Qur’an is not a compendium of medicine, 
astronomy, geometry, chemistry, or necromancy, but a book of guidance, 
sent down by God to bring humanity out of darkness and usher it into 
light. They criticize the use of the Qur’anic verses, such as We have ignored 
nothing in the Book, by pointing out that though the word farrata in the verse 
literally means “to neglect, to overlook, to leave out of calculation", it 
should not be interpreted to mean that the Qur’an contains detailed 
knowledge of all things, but only that it contains general principles of all 
those matters that are important for human beings to know so that they can 
act in order to reach physical and spiritual perfection; it leaves the door 
open for human beings to figure out and elucidate, to the extent possible 
in a given age, details of different disciplines of knowledge. This is the 
position taken by al-Dhahabi. He also lists other scholars who have rejected 
scientific exegesis; they include such authorities as Mahmud Shaltut, 
Muhammad Mustafa al-Maraghi, and Amin al-Khuli.

But it is to al-Khuli that we credit a detailed and systematic modem 
refutation of the scientific exegesis.* 40 41 Al-Khuli divided his major arguments 

under various headings; these include: (i) Lexicological: The Qur’anic 
words do not bear a correspondence with the terms and vocabulary of 
modem sciences; (ii) Philological: The scientific exegesis is philologicallv 
unsound because the Qur’an was first addressed to the contemporaries of 
the Prophet and cannot contain anything that they did not understand; (iii) 

for a contemporary study of his life and thought, see Masud, 
Muhammad Khalid (1977), Islamic Legal Philosophy: A Study of Abu Ishaq 
al-Shdtibi’s Life and Thought, Islamic Research Institute, Islamabad, 
repr. with additions (1995) as Shatibi’s Philosophy of Islamic Law, Islamic 
Research Institute, Islamabad.

40. Quoted in al-Dhahabi (new edition), vol. 2, p. 342, al-Muwdfqat, vol. 2,
p. 79.

41. Amin al-Khuli taught Qur’an exegesis at the Egyptian University at Giza.
He never published a commentary but his various works on the 
relationship between philology and Qur’an exegesis have been 
influential in setting the principles of modem Qur’an interpretation. 
A collection of his previously published articles appeared in 1961: al- 
Khuli, Amin (1961), Manahij Tajdid fi'l-Nahw wa'l-Balagha wa'l-Tafsir 
waT-Adab, Dar al-Macrifa, Cairo; also important in this respect is his 
1944 work: al-Tafsir: Ma'dlim Hayati Minhaj al-Yawm, Dar al-Ma‘rifa 
Cairo.

geological: It is theologically unsound because the main intent of the 
Qur’an is guidance and it does so by establishing a worldview based on 
(Stain doctrines, not scientific principles; and (vi) Logical: It is logically 
absurd to assume that the finite quantity of Qur’anic text should contain 
ever-changing views of the nineteenth and twentieth century scientists.

A similar critique was written in the Indian subcontinent by Maulana 
Ashraf ‘All Thanvi (d. 1943), who pointed out various errors involved in 
subjecting the Qur’anic verses to scientific interpretation. “As soon as 
people hear or see any new finding of science by the Europeans, ” he wrote, 
'they tiy in one way or the other to posit such finding as a connotation of 
some verse of the Qur’an. They reckon this as a great service to Islam, a 
ouse of pride for the Qur’an, and a sign of their own ingenuity.”

In sum, there are numerous objections against the very concept of tafsir 
d'ilmi. It is vulnerable on the ground that science is changeable, and that it 
a wrong to interpret the Qur’an in the light of a knowledge that is always 
(hanging?5 It is an unsound enterprise because in spite of the voluminous 
literature so far produced in the name of tafsir nothing has been
town to be rooted in the centuries of scholarship that has existed in the 
Islamic tradition. This literature is filled with attempts to show that 
raything in the contemporary world—from microbes to telegraphs—can 
he shown to originate in the verses of the Qur’an. Likewise, it reads all 
major scientific theories—from Big Bang to theories of evolution—in the 
lot of the Noble Qur’an. It also attempts to build a case for the origin of 
all contemporary sciences in the Qur’an. Thus, it finds the origins of 
modem astronomy, physics, chemistry, botany, zoology, geology, 
geography, anthropology, sociology, economics, and psychology in the 
Qur’an. It is motivated by a wish to demonstrate compatibility (muwdfaqa) 
between the Qur’an and modem Western science. We have already

42. This quotation from al-Intibdt ab-Mufidah can al-Ishtibahat al-Jadida of
Mauhna Thanvi is cited from a book review of Maurice Bucailie's TAe 

the QuPdn and Science by Muhammad al-Ghazali; see Islamic 
Studies, vol. 40 (2001), no. 2, pp. 333-4.

43. It is important to note that almost all literature supporting scientific

exegesis discreetly avoids citing older scientific findings which have 

become obsolete. What would be the value of the works which cite 

contemporary theories when these theories will be discarded by 

science?
44. A parallel may be drawn between this and the attempts to show the

existence of an essential harmony between revelation and reason, 
though the two attempts differ from each other in many respects.
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pointed out that during the era when the Islamic scientific tradition was the 
most powerful scientific tradition anywhere in the world, all major Qur’an 
commentaries generally remained free of direct references to science. Its 
recent appearance is, therefore, somewhat puzzling. The scientific exegesis 
is also unsound on the grounds that it is not consistent with the treatment 
of the rest of the Qur’anic data. For instance, the Qur’an makes a very 
specific prediction in the opening verses of Chapter 30, The Romans. It 
states that the Romans, who had been defeated by the Iranians, would turn 
the tables on Iran within three to nine years. This prediction was fulfilled 
but no one claimed that the Qur’an contains specific and detailed 
knowledge of all historical events. It was understood that the fact that the 
Qur’an made a specific prediction does not imply that it contains 
information about all future events. Thus, this would not be a possible basis 
for claiming that the Qur’an also makes reference to Tariq bin Ziyad’s 
invasion of Spain in 711, or the Iranian Revolution of 1979. After all, if the 
Qur’an is said to contain the knowledge of the ancients and those who 
came in the latter times (‘iZm al-awwalin wa'l-akhirin), then this should be 
true of history no less than of science. But if it cannot be claimed that the 
Qur’an is a repository of all events that would ever happen in historical 
time, it can also not be claimed to be a repository of all the scientific 
inventions and discoveries that would ever be made.

The discourse on Islam and science has not remained colonized: it did
find liberators who have produced a small body of literature that is free 
from the colonial trappings. Their work forms the basis of a new nexus—an 
emerging and developing nexus to be sure, but the one that can eloquently 
express perspectives rooted in the Islamic tradition.

Nevertheless, there exists in Islam a well-established tradition of 
scholarship in this field including works by Fakhr al-DIn al-RSzi, al- 
Ghazali, Ibn Taymiyya, and Ibn Rushd. This subject has also received 
substantial attention by many later scholars of the Indian subcontinent, 
such as Shaykh Ahmad Sirhindi (d. 1034/1624), Shah Wall Allah (d. 
1176/1762), Maulana Fazl-i Haq Khayrabadi (d. 1278/1861), Mawland 
Muhammad Qasim Nanautvi (d. 1297/1880), and Maulana Ashraf‘All 
Thanvi (d. 1362/1943).

45. This last argument has been made in an as yet unpublished conference 
paper: Mir, Mustansir (2001), “Scientific Exegesis of the Qur’an—A 
Viable Project?”, presented at the International Conference on 
“Science in the Islamic Civilization”, Kuala Lumpur, Malaysia, 
November 2-5, 2001.

The New Nexus
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I lit live in a world that has been transformed by a unique event: the spread 
I rfmodem science and its various extensions to all parts of the globe. This 
I angular phenomenon is not merely characterized by the visible changes in 
I (fcstyles and modes of communication, travel and production that are 
I parent, it also has many not-so-apparent aspects which affect the most 

fundamental beliefs about God, life and the cosmos. These more subtle 
apois of modem science have given birth to contemporary religion and 
.ocnce discourse. It would not be wrong to say that in this discourse 
between modem science and religion, science has been the driving force. 
Hhether it is the question of the age of the earth or ethical, moral and 
religious issues arising out of stem cell research or neuroscience, it is 
office that defines the contours of the discourse; religion is forced to 
respond. Through its powerful discoveries, science pushes the boundaries, 
iriigion limps along. The self-propagating mechanism of science generates 
isown agenda, religion tries to catch up. It is also important to recognize 
dot modem science is not a static entity; its essence is defined by an 
onward inarch that virtually knows no limits. Religion, on the other hand, is 
rooted in certain fundamentals that can neither evolve, nor change; these 
on only be reiterated in different forms which have to always remain 
perpetually connected to the veritable central axis, if they are to remain 
nut These and many other factors have inundated the contemporary 
discourse between modem science and religion with many mutually 
congruous typologies, all of which attempt to define a complex 
relationship that remains an evolving and, for some, an elusive process.

As far as Islam is concerned, a sine qua non for any genuine discourse is 
that the “and” in the phrase “Islam and science” must always remain a 
Mt and never become a connector. This essential pre-requisite of the

•KI

I. This essential aspect of the discourse has been alluded to in previous 

chapters, especially in the “Introduction'* and chapter four. In another 

context, this concept has been used to describe Seyyed Hossein Nasr’s 

book Religion and the Order of Nature. See Saran, A. K. (2001), “A Nasr 
Sentence: Some Comments” in Hahn, Lewis Edwin, Auxier, Randalle 

E, and Stone, Lucian W. Jr. (eds.), The Philosophy of Seyyed Hossein Nasr, 
Open Court, Chicago and La Salle, p. 429; also see Nasr’s reply in
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discourse stems from the fact that it is inconceivable to think of an Islamic 

discourse in which there exist two orders of reality or two completely 

independent paths to Reality. This is not to say that there cannot be more 

than one expression of Reality or many paths to it. What is being said is 

that all expressions of Reality and all paths to it must remain connected to 

each other through a central nexus which is the unitive function. This 

unique aspect of the Islamic perspective on modem science renders many
• • ■ 2

contemporary typologies irrelevant to the discourse. Needless to say, most 

of these typologies were first formulated to describe the relationship 

between modem science and Christianity and were not even necessarily 

meant to be applicable to the non-Christian traditions. It has also been 

recognized by many perceptive minds in the West that modem science is 

not merely limited to a study of nature; it is a way of thinking and, 

consequendy, a way of life. Already in the middle of the twentieth century, 

Werner Heisenberg (1901-1976)—the celebrated physicist whose 1927 

uncertainty (or indeterminacy) principle had turned the laws of physics 

into statements about relative, not absolute, certainties—had recognized 

that as compared to the West, modem science was going to have a very 

different kind of impact on the rest of the world. “One has to remember 

that every tool carries with it the spirit by which it has been created," he 

wrote in 1958:

...In those parts of the world in which modem science 
has been developed, the primary interest has been 
directed for a long time toward practical activity, 
industry and engineering combined with a rational 
analysis of the outer and inner conditions for such 
activity. Such people will find it rather easy to cope 
with the new ideas since they have had time for a slow 
and gradual adjustment to the modem scientific 
methods of thinking. In other parts of the world these

which he calls it “a very perceptive comment” and a “profound 
observation” (p. 441).

2. These contemporary typologies include Ian Barbour’s four types of 
relations, each with subtypes: conflict (scientific materialism, biblical 
literalism); independence (contrasting methods, differing languages); 
dialogue (boundary questions, methodological parallels); and

see Barbour, Ian (1988), “Ways of relating science and theology" in 
Russell, Robert John; Stoeger, S. J. William R.; and Coyne, S. J. 
George V. (eds.), Physics, Philosophy and Theology: A Common Quest for 
Understanding, Harper & Row, San Francisco, pp. 21-48.

ideas would be confronted with the religious and 
philosophical foundations of native culture. Since it is 
true that the results of modem physics do touch such 
fundamental concepts as reality, space and time, the 
confrontation may lead to entirely new developments 
which cannot be foreseen. One characteristic feature of 
this meeting between modem science and the older 
methods of thinking will be its complete 
intemationality. In this exchange of thoughts the one 
side, the old tradition, will be different in different 
parts of the world, but the other side will be the same 
everywhere and therefore the results of this exchange 
will be spread over all areas in which the discussions 
take place.

Let us note that for the non-Westem cultures, it is not entirely a 
;jt$tion of not “having had enough time for a slow and gradual 
adjustment"; their encounter with Western science is rooted in much 
deeper soil and it is not a question of adjusting to the “modem scientific 
methods of thinking” but of fundamental consequences for their very 
existence. The brevity of Heisenberg’s remark should not be misleading 
however, for he does note elsewhere in the same book that “ such remarks 
should not be misunderstood as an underestimation of the damage that 
may be done or has been done to old cultural traditions by the impact of 
(ethnical progress. But since this whole development has for a long time 
passed far beyond any control by human forces, we have to accept it as one 
of (he most essential features of our time and must try to connect it as 
much as possible with the human values that have been the aim of the 
older cultural and religious traditions?3

This leads us to another aspect of modem science: What avenues are 
open for non-Westem cultures to preserve their cultural and spiritual 
values in the face of a rapid penetration of an alien tradition through 
modem science? This is the question that is especially important for the 
Muslim societies and the one that has vexed several generations of 

I scholars, thinkers, reformers and politicians. It is frequently assumed by a 
I majority of reformers and politicians, and even by some scholars, that the 

Muslim societies can overcome their economic, political and social 
I problems by importing Western science and technology without importing

Heisenberg, Werner (1958, 1999), Physics and Philosophy: The Revolution in 
Modem Science, Prometheus Books, New York, pp. 27-28.

* Ibid. pp. 202-3. . $
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discourse in which there exist two orders of reality or two completely 
independent paths to Reality. This is not to say that there cannot be more 
than one expression of Reality or many paths to it. What is being said is 
that all expressions of Reality and all paths to it must remain connected to 
each other through a central nexus which is the unitive function. This 
unique aspect of the Islamic perspective on modem science renders many
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contemporary typologies irrelevant to the discourse. Needless to say, most 
of these typologies were first formulated to describe the relationship 
between modem science and Christianity and were not even necessarily 
meant to be applicable to the non-Christian traditions. It has also been 
recognized by many perceptive minds in the West that modem science is 
not merely limited to a study of nature; it is a way of thinking and, 
consequendy, a way of life. Already in the middle of the twentieth century, 
Werner Heisenberg (1901-1976)—the celebrated physicist whose 1927 
uncertainty (or indeterminacy) principle had turned the laws of physics 
into statements about relative, not absolute, certainties—had recognized 
that as compared to the West, modem science was going to have a very 
different kind of impact on the rest of the world. “One has to remember 
that every tool carries with it the spirit by which it has been created,” he 
wrote in 1958:

...In those parts of the world in which modem science 

has been developed, the primary interest has been 
directed for a long time toward practical activity, 
industry and engineering combined with a rational 

analysis of the outer and inner conditions for such 
activity. Such people will find it rather easy to cope 
with the new ideas since they have had time for a slow 

and gradual adjustment to the modem scientific 
methods of thinking. In other parts of the world these

which he calls it “a very perceptive comment” and a “profound 
observation” (p. 441).

2. These contemporary typologies include Ian Barbour’s four types of 
relations, each with subtypes: conflict (scientific materialism, biblical 
literalism); independence (contrasting methods, differing languages); 
dialogue (boundary questions, methodological parallels); and 
integration (natural theology, theology of nature, systematic synthesis), 
see Barbour, Ian (1988), “Ways of relating science and theology" in 
Russell, Robert John; Stoeger, S. J. William R.; and Coyne, S. J. 
George V. (eds.), Physics, Philosophy and Theology: A Common Quest far 
Understanding, Harper & Row, San Francisco, pp. 21-48.

I ideas would be confronted with the religious and
I philosophical foundations of native culture. Since it is
I true that the results of modem physics do touch such 

fundamental concepts as reality, space and time, the
I confrontation may lead to entirely new developments 
I which cannot be foreseen. One characteristic feature of 
I this meeting between modem science and the older
I methods of thinking will be its complete
I intemationality. In this exchange of thoughts the one 
I side, the old tradition, will be different in different 

parts of the world, but the other side will be the same 
everywhere and therefore the results of this exchange 
will be spread over all areas in which the discussions

. . r s
| take place.

Let us note that for the non-Westem cultures, it is not entirely a 
prion of not “having had enough time for a slow and gradual 
i^sunent”; their encounter with Western science is rooted in much 
oetper soil and it is not a question of adjusting to the “modern scientific 
methods of thinking” but of fundamental consequences for their very 
oistence. The brevity of Heisenberg’s remark should not be misleading 
bowever, for he does note elsewhere in the same book that “such remarks 
should not be misunderstood as an underestimation of the damage that 
my be done or has been done to old cultural traditions by the impact of 
tedmical progress. But since this whole development has for a long time 
passed far beyond any control by human forces, we have to accept it as one 
rfthe most essential features of our time and must try to connect it as 
noth as possible with the human values that have been the aim of the 
older cultural and religious traditions.”

Ulis leads us to another aspect of modem science: What avenues are 
open for non-Westem cultures to preserve their cultural and spiritual 
'te in the face of a rapid penetration of an alien tradition through 
modem science? This is the question that is especially important for the 
Muslim societies and the one that has vexed several generations of 
diolars, thinkers, reformers and politicians. It is frequently assumed by a 
majority of reformers and politicians, and even by some scholars, that the 
Muslim societies can overcome their economic, political and social 
problems by importing Western science and technology without importing

1 Heisenberg, Werner (1958, 1999), Physics and Philosophy: The Revolution in 
Modem Science, Prometheus Books, New York, pp. 27-28.
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any of the philosophical and ethical values that lie behind this science and 
its products. This facile assumption is based on another assumption: the 
supposed objectivity and neutrality of modem science—a Newtonian legacy 
which has been shattered by developments within science itself. Newton 
had left the impression that there are no assumptions in his physics which 
are not necessitated by the experimental data. By the end of the nineteenth 
century, it had become apparent that this assumption was not valid. 
Expressed positively, this means that the scientific theories are neither a 
mere description of experimental facts nor something deducible from such 
a description; in stead, facts are theory laden and theories are formulated 
on the basis of certain philosophical assumptions. These developments in 
modem science, especially in quantum physics, have been instrumental in 
shaking the hold of scientism and many Western philosophers of science 
have written about various kinds of reductionisms that underlie scientific 
methodology.

These efforts have not only yielded a clearer understanding of various 
types of reductionism—such as the methodological, espistemological, and 
ontological5 6—but have also produced works that underscore the limits of 
modem science. Within the science and Christianity discourse, many 
scholars have tried to counter this by establishing non-reducible hierarchies 
of sciences. Arthur Peacocke, for instance, has developed such a hierarchy 
in two dimensions: vertically it contains levels of increasing complexity (the 
physical world, living organisms, their behavior, and human culture), 
horizontally, it orders systems by part-to-whole hierarchies. In biology, for 
example, the hierarchy emerges in this order: macromolecules, organelles, 
cells, organs, individual organisms, populations, ecosystems. Arthur 
Peacocke places theology at the top of the hierarchy as an integrating 
discipline and Nancey Murphy and George Ellis have argued that in this 
role, theology can provide answers to all fundamental questions raised at

5. See Ayala, Francisco (1974), “Introduction” in Ayala, Francisco and
Dobzhansky, Theodosius (eds.), Studies in the Philosophy of Biology: 
Reduction and Related Problems, University of California Press, Berkeley.

6. See, for instance, Ratzsch Del (2000), Science and its Limits, InterVarsity
Press, Downers Grove and Leicester, England; and Smith, Wolfgang 
(1984), Cosmos & Transcendence: Breaking Through the Barrier of 
Scientistic Belief, Sherwood Sugden & Company, Peru, Ill. For a radical 
new approach to the physical universe and the corporeal world, see 
Smith, Wolfgang (1995), The Quantum Enigma: Finding the Hidden Key, 
Sherwood Sugden & Company, Peru.

7. Peacocke, Arthur (1979), Creation and the World of Science, Clarendon Press,
Oxford; Murphy, Nancey and Ellis, George (1996), On the Moral Nature 
of the Universe: Theology, Cosmology, and Ethics, Fortress Press, 

Minneapolis, ch. 4.
8. For example, Aurther Peacocke, Ian Barbour, and John Polkinghorne

accept the hierarchy of the sciences but differ over its ontological 

implications. Robert John Russell works with non-foundationalist 

epistemology and favors ontological emergence whereas Nancey 

Murphy tends to favor emergent monism. Richard Swinburne and Sir 

John Eccles support epistemic and ontological dualism. For this 

summary, I have relied on a conference paper by Robert John Russell, 

"Theology and Science: Current Issues and Future Directions”. Also 

see Barbour, Ian (1997), Religion and Science: Historical and 
Contemporary Issues, revised and expanded edition, HarperCollins, San 

Francisco.
91 have taken the phrase “modernist monopoly on science” from Phillip 

Johnson’s article “The Intelligent Design Movement” which bears this 

subtitle; see Dembski, William A. and Kushiner, James M. (2001), Signs 
of Intelligence, Brazos Press, Grand Rapids, pp. 25-41. Also see Behe, 

Michael, J. (1996), Darwin’s Black Box, Simon & Schuster; Dembski, 

William (2001), No Free Lunch, Rowman Littlefield Publishers, Blue 

Ridge Summit, PA and his (1998), The Design Inference, Cambridge 

University Press, New York; (1999), Intelligent Design The Bridge Between 
Science and Theology, InterVarsity Press. For those who advocate conflict 

or non-overlapping hypothesis, see Gould, Stephen J. (1999), Rocks of 
Ages: Science and Religion in the Fullness of Life, Ballantine Publications 

Group, New York; also see Dawkins, Richard (1995), The Blind 
Watchmaker, Oxford University Press, Oxford; also his (1976), The 
Selfish Gene, Oxford University Press, Oxford. >

SB

I ^levels.7 8 Various scholars in Christian theology and science have 

Ljorsed different combinations of epistemological and ontological 
denies; others continue to support epistemic and ontological dualism.I JI

kflt are also many Christian scientists who view science and religion as 
prt non-overlapping zones, others find them in eternal conflict and then 

are those who defend epistemic reductionism and reductive 
j-jitnalism. In the early 1990s, William Dembski and a small number of 
xber scientists and philosophers challenged the “modernist monopoly on 
joence*' by outlining a research program based on Intelligent Design.

In case of Islam, as we have previously mentioned, Islamic theology 
anoot be expected to play the same role as Christian theology does in its 
bourse with science. It is critical to understand that just as there are no 
councils, synods, or ecclesiastical institutions in Islam, Islam has no 
itology as the term is understood in the Western religious tradition. The 
representatives of the Islamic tradition have always preferred another
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name for their “theology”: usu/ al-din, “the principles or foundations of 
religion”. In doing so, they also established an analogy with the term usft 
al-fiqh, “the principles or foundations of jurisprudence”. Thus, for a 
creative exploration of the relationship between Islam and modem science, 
one needs to examine modem science from the perspective of the Islamic 
concept of nature taken as a whole and within its own matrix. These 
essential pre-requisites have not been totally ignored and there exists a 
small body of literature that has examined the relationship between Islam 
and modem science in the light of these concepts. This small body of 
literature has produced a solid foundation for future scholarship. It ranges 
from a critique of modem science from various perspectives—ethical, 
epistemological, and philosophical—to suggesting alternatives.

These alternatives are sometimes misunderstood as attempts to revert 
science back to its pre-modem state. The critics of this approach do not see 
this effort as an attempt to restore a tradition in which science had not 
divested nature of its essential sacredness, but as an attempt to restore the 
pre-modem science as such. Nothing can be as absurd as this, yet the 
contemporary Islam and science discourse is often construed in terms of 
these two opposing trends, one calling for an all-out embrace of modem 
science by imparting upon it a universality by superimposing claims of it 
being a value-free, objective and beneficial enterprise, even an integral 
constituent of progress and an essential need for survival. The other trend 
emphasizes the philosophical underlay of modem science and seeks to 
show the damaging effect of this worldview not only for the Islamic way of 
life but for the whole human habitat, which is already suffering from a 
colossal and irreversible environmental devastation. The former attempts 
to sanctify its agenda through the agency of religion by appealing to the 
religious duty to acquire knowledge from whichever source it comes, the 
latter seeks nothing short of a total re-structuring of science in an effort to 
re-establish its severed ties to Ultimate Reality from which all existent 
things come and to which they return.

grating the Discourse
nothing could have been so helpful in liberating the discourse and 
off the hold of positivism and physical materialism as 

^dopments within science such as quantum physics. Likewise, the 
emergence of certain new aspects of philosophy of science which deal with 

criteria for establishing truth claims of science have been helpful in the 
emergence of a clear break from the colonized discourse with which we 
jolt in the previous chapter. In addition, the theory-observation 
Schotomy, fact-value distinction, and related issues dealing with the very 
moon of scientific community, history and sociology of science have 
ipcned many new avenues for the discourse.
fa at the same time, these new avenues of philosophical discourse have 

produced certain constraints and misplaced importance on certain aspects 
ofinodem science. Thus, it is not uncommon to run into “Islamic” critiques 
rf modem science—based primarily on the work of Thomas Kuhn, Karl 
typer, or Paul Feyerabend—which attempt to produce an “epistemic 
.■mon" in order to “Islamize” modem science. These attempts share a 
ttnunon notion that science is primarily an epistemic enterprise that 
nempts to explain the order of physical reality within the exclusive 
nnework of the scientific method. In the wake of an oil-boom that 
produced great wealth in some Muslim countries and in the heady days of 
it dawn of the fifteenth Muslim century, this gave rise to a new movement 
fa originated from this deep concern with the epistemology of modem 
bnricdge. Its foremost advocate, Ismail al-Faruqi (1921-1986 ), conceived 
it concept of “Islamization of knowledge”. Al-Faruqi realized that the 
'tpitome of Muslim decline” was the “educational system, bifurcated as it is 
no two subsystems, one ‘Modern* and the other ‘Islamic’.” And he 
sought to redress this “malaise” by discarding the methods used by the 
formers. “In the past,” he wrote,

I many great Muslims have attempted to ‘reform* Islamic

I education by adding to its curriculum subjects

I constitutive of the alien view. Sayyid Ahmad Khan and

I Muhammad (Abduh were champions of this cause.

10. For a general survey of some of the contemporary views on science, see 
Stenberg, Leif (1996), The Islamization of Science: Four Muslim Positions 
Developing an Islamic Modernity, Lund Studies in History of Religion, 
Lund; also see my review of this book in Islamic Studies, vol. 36 (1997), 
no. 3, pp. 663-8.

II- Al-Faniqi, Isma'il, R. (1982), Islamization of Knowledge: General Principles 
and Work Plan [henceforth Islamization], International Institute of 
Islamic Thought, Washington DC. 1982, p. viii. This book has been 
republished in a revised and enlarged edition by a group of scholars 
associated with the International Institute of Islamic Thought. The 
Institute also publishes a quarterly Journal of Islamic Social Sciences.
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Jamal ‘Abd al-Na§ir brought its strategy to completion 
in 1961 when Al Azhar, the greatest fortress of Islamic 
education, was turned into a “modem university". All 
their efforts, and those of millions like them, rest on 
the assumption that the so-called “modem” subjects 
are harmless and can only lend strength to the 
Muslims. Little did they realize that the alien 
humanities, social sciences, and indeed the natural 
sciences as well were facets of an integral view of 
reality, of life and the world, and of a history that is 
equally alien to that of Islam. Little did they know of 
the fine and yet necessary relation which binds the 
methodologies of these disciplines, their notions of 
truth and knowledge, to the value system of an alien 
world. That is why their reforms bore no fruit.

The solution to this “Malaise of the Ummah”, according to al-Faruqi, 

was a two fold plan that would (i) unite the two educational systems and (ii) 
Islamize Knowledge. “The Islamic system of education,” he argued, 
“consisting of elementary and secondary madrasahs (sic) as well as of college 

level kulliyyahs or jamfahs ought to be united with the secular system of 

public schools and universities. The union should bring to the new, unified 

system the advantages of both, the financial resources of the state and the 
commitment to the vision of Islam.”13 The task of “Islamization of 

knowledge” was perceived “in concrete terms, to Islamize the disciplines, 

or better, to produce university level textbooks recasting some twenty 

disciplines in accordance wit[h] the Islamic vision”. This idea led to the 

establishment of the International Institute of Islamic Thought (HIT), which 

continues to pursue al-Faruqi’s vision. However, the exclusion of natural 

sciences from this plan has not only been a major handicap to this whole 

effort, it has also produced the illusion that natural sciences create 

knowledge in the epistemological framework established by the social 

scientists; this equates the very concept of knowledge (al-'ilm) with social 

sciences. This has also excluded all possibilities of eventually proposing any 

solutions for the manifold impact of the encounter of the contemporary 

Muslim societies with modem science.

A second response that seeks to place modem science within a social 

framework arose from the work of Ziauddin Sardar and a few closely 

associated scholars who once called themselves “Ijmalis”. Sardar and his 
associates contributed to the liberation of the colonized discourse by 
forcefully articulating that all knowledge, including natural sciences, is 
socially constructed and is instrumental. Arising in the background of the 

beginning of the fifteenth century of Islam, with its typical feeling of an 
upsurge and emphasis on a global dimension of Islam, Sardar’s major 
work, Explorations in Islamic Science, is based on the main assumption,

that the “purpose" of science is not to discover some 
great objective truth; indeed, reality, whatever it may 
be and however one perceives it, is too complex, too 
interwoven, too multidimensional to be discovered as a 
single truth. The purpose of science, apart from 
advancing knowledge within ethical bounds, is to solve 
problems and relieve misery and hardship and 
improve the physical, material, cultural and spiritual 
lot of mankind. The altruistic pursuit of pure 
knowledge for the sake of ‘truth* is a con-trick. An 
associated assumption is that modem science is 
distinctively Western. All over the globe all significant 
science is Western in style and method, whatever the 
pigmentation or language of the scientist.

My second assumption follows from this: Western 
science is only a science of nature and not the science. It 
is a science making certain assumptions about reality, 
man, the man-nature relationship, the universe, time, 
space and so on. It is an embodiment of Western ethos 
and has its foundation in Western intellectual culture.

•Ii

But by situating science within the social realm, and insisting on its 

utilitarian aspect, Sardar reduces all aspects of philosophy of science to 

sociology of science and, though it produces one strand of criticism of 

modem Western science, it leaves out many other aspects. In this culture

specific construction, Sardar and others have built a 

civilization producing its own specific kind of science 

worldview but their formulations are not without serious 

stem from the very assumptions on which their case rests.

case for each 

within its own 

problems which

12. Ibid.
13. /stamtzation, p. 9.
14. Islamization, p. 14.

15. Sardar, Ziauddin (1989), Explorations in Islamic Science, Mansell 
Publishing Ltd. London, p. 6; also see Sardar, Ziauddin (1985), Islamic 
Futures, Mansell Publishing Ltd., London; Sardar, Ziauddin (ed., 
1984), The Touch of Midas: Science, Values and the Environment in Islam 
and the West, University of Manchester, Manchester.
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For instance, their reductive approach to science which constructs it as a 
social enterprise leaves out the ontological and metaphysical considerations 
from their discourse. They build an epistemology of science without any 
philosophy and ontology. The Ijmalis have also produced a rather 
excessively violent critique of Bucaillism, modem science and the position 
of those who build their discourse on a metaphysics that is rooted in the 
traditional beliefs—a position discussed in the following section. But, 
surprisingly, Sardar has also equated the Ijmali position with that of al* 
Ghazal! against the faldsifa:

The Ijmali position is similar to that of al-Ghazzali. 
The propagandists for science, just like the 
propagandists for Greek philosophers, have attributed 
to science things which are beyond its abilities and 
scope. While we do not, indeed cannot, deny the solid 
achievements of modem science, we emphasize the
“repulsive facade” of its metaphysical trappings, the 
arrogance and violence inherent in its methodology, 
and the ideology of domination and control which has 
become its hall mark.

Perhaps anticipating an argument against their position, Sardar makes 
a pre-emptive statement by declaring that

it would be wrong to assume from this that the Ijmalis 
are simply Kuhnian; we neither sanction the extreme 
relativism of Kuhn, nor the anarchistic epistemology of 
Feyerabend; neither do we support the class-based 
science of radical Marxists, or a science based on 
“evolutionary epistemologies” of the new schools—we 
do, however, appreciate the positive contribution of 
each and learn from their expositions, just as we have 
learned from the positivist interpretation of science. 
But we do, even though we have only just begun, have 
a unique position of our own which is derived solely 
from the ethical, value (sic) and conceptual parameters 
of Islam. The essence of Ijmali thought is reconslruc/um, 
complexity and interconnection, or what Riaz Kirmani has 
called complementarity.

[6. ^rdar (1989), p. 155.
• Ibid. Emphasis is in the original text.

The Ijmali position, which seemed quite important during its heyday, 
did not take roots in the discourse on Islam and science. Its proponents 

18were freelancers who could not sustain their discourse.
These developments in the discourse on Islam and science had their 

roots in the political and economic climate of the late 1970s and early 
1980s. Then, it seemed that the Muslim world was in the initial phase of a 
great reawakening. The discourse among various groups was intense and so 
were the bonds and enmities. But within a short time, all of this was lost. 
The fervor of Islamic revival lost its ideological components to a great 
extent and the various Islamic institutions established in the initial rush of 
oil money either disintegrated or became mere skeletons with no 
intellectual output. A new generation of oil-rich urban Arab elite emerged 
on the scene in pursuit of a decadent life based on Hollywood ideas of what 
life is in the West The oil money produced neither Islamic nor Western 
sdence in the Muslim world. All it could do was to produce a caricature of 
Western educational institutions and enact a modem communication and 
transport infrastructure in some countries—a growth that remains 
perpetually in conflict with the centuries-old pattern of life.

The appearance of supersonic jets, satellite phones, and a vast network 
of freeways within one generation has not only destroyed traditional 
patterns of life in these countries, it has also given birth to numerous 
cultural, social and environmental problems which are multiplying at a 
dangerous rate. Signs of collapse of traditional societies are apparent 
throughout the Muslim world, especially in countries where modem 
sdence and technology has made inroads: A hospital in Jeddah, solely 
dedicated to the treatment of drug addicts; the unusual high divorce rate 
in Malaysia (which suddenly astonished everyone after a decade of fast

18. For a representative sampling of the work of two other members of this 
group, Pervez S. Manzoor and Munawwar Anees, see Anees, M. A., 
“Islamic Science—an antidote to reductionism” in y4/tar/Inquiry, 1 
(1984) 2, p. 49; “Laying the foundations of Islamic science” in Inquiry, 
2 (1985) 11, pp. 36-43; “What Islamic science is not” in J. Islamic Sc. 
2(1986) 1, pp. 9-20; and “Islamic values and Western science: a case 
study of reproductive biology” in Sardar, Ziauddin (ed., 1984), ToucA o/ 
Midas, op. cit. Although the Journal of Islamic Science, which originally 
published many writings of this group, still makes an irregular 
appearance and the two organizations in India, the Muslim Association 
for the Advancement of Science and Centre for Studies on Science, are 
still somewhat active, their contribution to the discourse has been 
marginal.
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modernization and technical progress) along with the breakdown of 
traditional values and the appearance of millions of drug addicts; and the 
transformation of the states in the Persian Gulf into a vast luxury resort, 
complete with casinos, bars and dysfunctional families, are merely a few 
outward signs of the calamity that is still engulfing the Muslim world in the 
wake of its encounter with modernity. One can expand this list to include 
all regions of the Muslim world. An early morning walk through the streets 
of Samarqand or Bukhara—once great centers of Islamic learning—or a 
bus ride through the countryside of this land which had once produced 
some of the greatest scholars of Islam, is enough to know what is meant by 
hollowing out of a tradition. And yet, it is neither the sickening sight of 
drunken men and women on the streets of Tashkent, nor the stinking hog 
farms that fill the countryside that tell the story; it is the complete 
abasement of all that was held most valuable in the Islamic civilization that 
shows the extent of the calamity. We cannot go into the details of this 
catastrophe because it will take us away from our focus. But this brief 
narrative description should not be construed as a shallow linkage between 
modem science and the breakdown of traditional patterns of life in the 
Muslim world. There are definite direct as well as indirect ways in which 
the Muslim encounter with modernity has been greatly affected by modem 
science and its products. These range from the devastation caused by the 
loss of traditional ways of rural life to the emergence of large, 
overpopulated and polluted cities with unmanageable chaos. It shows itself 
in the incongruous buildup of modem weapons in certain countries where 
most of the population remains in a perpetual state of poverty because the 
small ruling elite plunders all national resources in the name of buying 
security through the build up of arms.

The invasion of modem technology in the Muslim world has not only 
destroyed traditional lifestyles, it has also obliterated that enchanting 
“Islamic space” that once filled the ancient places of worship, homes, 
shrines and madaris; this rude intrusion is nowhere as painful as in the 
most sacred mosque of Islam where many pilgrims can now be seen 
carrying their cellular phones while making their rounds around the 
ancient House of God, the Ka'ba.

The incessant desire to prove the divine origin of the Qur’an through 
modem science is still another aspect of this asynergy that has spread all 
across the traditional Muslim lands. Heisenberg’s perceptive remark that 
every tool carries with it the spirit by which it has been created has yet 
another facet to it: tools created in one culture can also have a totally

different, and often perverted, function in another. This is so painfully 
apparent in the contemporary Muslim world where the imported tools, 
created by the applications of modem science, play a role that is often 
totally out of place with their original goal and usage in the culture of their 
birth. But this is not surprising; after all, these tools have litde affinity with 
the cultural practices of the society which has imported them. All of these 
elements constitute the broad picture of the impact of modem science on 
the Muslim societies and, in turn, these myriad effects filter into the 
making of various strands of the discourse on Islam and science. Most 
notable in this category is, of course, the insatiable desire to find every fact 
and theory of modem science in the Qur’an. But let us leave these shallow 
waters and move toward the final aspect of the contemporary discourse 
which will lead us to the conclusion of this chapter (and the book).

The Metaphysical Dimension

Seen from the perspective of traditional Islam, and set in the niche of its 
spirituality, this last strand of the contemporary Islamic discourse on 
sdence has emeiged through the work of a handful of scholars who have all 
imbibed from the fountain of metaphysical truths in search of a beatific 
serenity, each in his own way. Their view of science, indeed of all human 
expressions and endeavors, is placed within a metaphysical framework 
which derives its principles from the immutable teachings of divine 
revelation. In contrast to philosophical and sociological views of science, 
this metaphysical view of science imparts to the traditional science a 
sacredness that arises from the essential and inalienable sacredness of 
nature itself which, in turn, derives its own sacred quality from the 
revelation which construes nature in terms of it being a Sign (dya) of the 
Creator. Thus it is the application of metaphysical principles to various 
domains of contingency that gives birth to cosmological and traditional 
sdences.

The origin of this aspect of the discourse can be traced back to the 
French Muslim traditionalist Ren£ Guenon (‘Abdul Wabid Yafrya, d. 1951), 
whose work has been defined by Frithjof Schuon (1907-98), another 
member of the group, by four words: “intellectuality, universality, tradition,

19. Schuon, whose Islamic name is Shaykh ‘IsA NUr al-Din Al? mad al* 

Shadhili al-Darqawi al-cAlawI al-Maryaml, died in May 1998 in 

Bloomington, Indiana, USA For brief life sketches and short notes on 

his work see Sophia 4 (1998) 2, which is dedicated to his memory.
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20theory”. In addition to Guenon and Schuon, other Muslim scholars whose 
work has been instrumental in illuminating this aspect of the discourse 
indude Titus Ibrahim Burckhardt (d. 1984), Martin Lings (Abu Bakr Siraj 
al-Din, b. 1909)21 and Charles Le Gai Eaton (b. 1921).22 But the most
representative voice of this position is that of Seyyed Hossein Nasr (b. 
1933), who has tirelessly explained various aspects of this particular view of

• • i • 23 a a i • •science since the early 1960s. At a different level and in their own way, 
Syed Muhammad Naquib al-Attas (b. 1931), Mehdi Golshani (b. 1940), and 
Alparslan Agikgeng (1952) have also contributed to the discourse.

The most fundamental aspect of this view of science is that it sees 
science in relation to nature and cosmology within which it functions. The 
traditional natural sciences, these traditionalists argue, derived their 
metaphysical and ontological principles from the divine revelation because 
they were rooted in a conception of knowledge according to which the 
knowledge of the world acquired by man and the sacred knowledge 
revealed by God were seen as a single unity. Needless to say that the 
methodologies of these sciences also traced their roots to the same source. 
Thus elevated above the historical and geographical planes, this view of 
science links all sciences which were cultivated in the traditional societies to
their metaphysical principles. Guenon wrote about the general principles 
of sacred science, the science of symbolism and on mathematics, Schuon 
was especially interested in anthropology as understood in a traditional 
way, Burchkardt was mostly interested in cosmological sciences, and

20. Schuon, Frithjof, “Ren£ Gulnon: Definitions” in Sophia 1 (1995) 2, p. 5.
It must be pointed out that these terms are used by Schuon in their 
traditional meaning. The article has been translated from the French 
by Daphne Beaucroy.

21. See Sophia 5 (1999) 2, dedicated to Martin Lings and Titus Burckhardt,
for brief biographical sketches and some reviews on their works.

22. Bom in Switzerland and educated at Charterhouse and King’s College,
Cambridge, Gai Eaton worked for many years in Jamaica and Egypt, 
where he embraced Islam in 1951; later he joined British Diplomatic 
Service and is now consultant to the Islamic Cultural Centre, London. 
See Eaton, Charles Le Gai (1986), Zs/dm and the Destiny of Man, State 
University of New York Press, Albany and (1990), King of the Castle, 
Islamic Text Society, Cambridge.

23. For a comprehensive view of Nasr’s life and works in one volume, see 7%*
Philosophy of Seyyed Hossein Nasr, op. cit.; this Library of Living 
Philosophers vol. xxviii, contains an 82 page “Intellectual 
Autobiography” by Nasr, 29 critical essays about his work and Nasr’s 
replies to his critics along with the most comprehensive bibliography 
of his works.

though Martin Lings has not written specifically about the place of natural 
sciences in the larger context of Islamic tradition, his short book, The 24 ° .
Eleventh Hour, contains a profound critique of Darwinism.

According to this view, the cosmos is teleological and displays a 
remarkable degree of order and purpose. This teZos is, moreover, built into 
the very nature of cosmos and is not something that is imparted to it by the 
observer. This view also holds that it should be the metaphysical knowledge 
that is used to interpret knowledge gained by specific physical sciences not 
the other way around. Furthermore, the knowledge gained from the 
specific physical sciences should be integrated into the framework provided 
by sophia perennis (perennial philosophy), rather than by Cartesian 
bifurcation and quantitative reductionism. “By Philosophia Perennis—to 
which should be added the adjective universaZis—is meant a knowledge 
which has always been and will always be and which is of the universal 
character both in the sense of existing among peoples of different climes 
and epochs and of dealing with universal principles,” wrote Nasr in his 
1993 work, Need For a Sacred Science9.

This knowledge which is available to the intellect, is, 
moreover, contained in the heart of all religions or 
traditions, and its realization and attainment is possible 
only through those traditions and by means of 
methods, rites, symbols, images and other means 
sanctified by the message from heaven or the Divine 
which gives birth to each other. The epistemology 
provided by sophia perennis covers incomparably greater 
range of possibilities since it opens the way for relating 
all acts of knowing to the intellect and, finally, to the 
Divine.25

This metaphysical view of science, thus, restores to the contemporary 
discourse on Islam and science a perspective that goes back to the revealed 
sources of knowledge, the Qur’an and the Sunna, and brings the Islamic 
scientific tradition into the discourse through its exposition of sciences of 
nature which admits no reductionism and uses a language of discourse that 
has affinity to key traditional concepts such as hierarchy, 
interconnectedness, isomorphism, and unity—qualities built into the very 
structure and methodology of traditional sciences of nature. As opposed to

24. Lings, Martin (1986), The Eleventh Hour, Kazi Publications, Chicago.
25. Nasr, S. H. (1993), TAe Need for a Sacred Science, State University of New

York Press, Albany, pp. 53-4. '
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various attempts to graft Islamic ethics and epistemology on to modem 
science through artificial means, this approach attempts to (i) re-establish 
the deeper metaphysical framework of inquiry, (ii) constructs a concept of 
nature according to these metaphysical principles, and (iii) explains the 
contours of sciences of nature within this framework.

The philosophical underpinnings of this view are clearly derived from 
the metaphysical principles of Islam. The most important concept in this 
construction is none other than the central notion of Tawhid, the Unicity of 
God, to which we have referred throughout this work. There are two 
aspects of this concept. First of all, it construes nature as a single unity with 
all of its parts interconnected. Secondly, nature is not merely a huge 
collection of purposeless matter that has somehow appeared on the cosmic 
plane; it is a sacred entity meant to lead the one who studies it to the One 
who created it, through a process of intellection, when the word intellect is 
understood in its traditional sense of contemplation and not in the modem 
sense of analytical function of the mind. Thus philosophy plays a crucial 
role in the sciences of nature but it always functions within a definite 
framework of ontology and cosmology. Moreover, philosophical 
considerations in this view are not merely restricted to ethics. In short, this 
view constructs its foundations on the basis of a clearly defined metaphysics 
in which nature possesses a spiritual significance which should not be 
equated with any nebulous nature mysticism.

Seen from this perspective, modem science is obviously an anti-thesis of 
all that is sacred in nature. Thus, it is not surprising that the rise of modem 
science is seen by Nasr and others who hold this perspective as a 
phenomenon accompanied by a major break with the spiritual realm and 
hence something that is hurling humanity into an abyss. They believe that 
this fundamental severance has secularized nature, leaving no room for the 
Divine in the order of nature. It is no wonder that Nasr’s writings on 
science contain a relentless exposition of havocs caused by modem science, 
may they be environmental or intellectual. Throughout his work, one 
detects an undercurrent of a profound sense of loss, both for the Muslim 
world and for humanity in general. This sense of loss comes from a 
realization of the great calamity that has brought modem world to the 
brink of a cataclysmic disaster. Yet, there is no sense of defeat; in fact, his 
work is permeated with an untiring effort to express the alternatives which 
may still prevent the final apocalypse. This hope, combined with the 
realization of what has been lost, form the two basic strands of Nasr’s work. 
Perhaps this hope is not vain. In recent times, certain developments within 
modem science have opened a niche for understanding its own limitations 
and perhaps the day is ndt far when those who pursue knowledge of the

unseen realm will not be seen as quaint relics of a lost world.

The New Nexus

It has been shown throughout this book that the discourse on Islam and 

saence is not merely an academic exercise for the Muslims. More than a 

century has passed since the early nineteenth century reformers chose a 

doomed path for the resurrection of Islamic civilization. A century is a 

sufficient time to learn. Heisenberg’s perceptive remark at the beginning of 

this chapter is not only an axiom, it is an experiential truth for the Muslim 

world. One cannot resurrect a dead tradition by infusing alien blood into it. 

By now, it has become exceedingly apparent to a large number of Muslim 

scholars that the malaise from which the Muslim world is suffering cannot 

be cured by merely importing Western science and its products; on the 

contrary, this has only aggravated the situation by creating numerous new 

problems. So, what is the solution? What are the ways open to more than 

one billion Muslims who live on this planet to find their rightful place in a 

world dominated by modem science and its numerous products without 

losing all sight of their spiritual tradition? How should Islam be related to 

modem sdence? What are the new modes through which one can find an 

expression of this discourse that is intelligible to even those who are not 

open to the spiritual truths in which such a discourse has to be rooted by 

necessity?
These questions, which have run their course for more than a century, 

have remained the most fundamental concern of all Muslim thinkers since 

the nineteenth century. They do not admit a simple answer; in fact, any 

simplistic treatment leads to false solutions which, in turn, cause further 

clouding of the discourse. However inadequate and tentative, certain 

answers have been provided and they form the foundation of further 

analysis. The least that can be said about this situation is that a century of 

reflection, false starts, wrong diagnoses and the terrible price paid for 

pursuing wrong paths has produced enough clarity, at least for a small 

group in the vanguard, to clearly understand the malaise; this is not a small 

step. According to all traditional wisdom, diagnosis of the disease is half 

the cure.
What has become abundantly clear is that Islamic perspectives on 

modem science have to be rooted in the spiritual and intellectual universe 

of Islam; any attempt to formulate this discourse outside this universe will 

be anything but Islamic. With this fundamental premise clearly understood, 

it should also be clear that this does not mean that this discourse is a
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nostalgic attempt to resurrect a body of scientific literature that has been 
superceded by new discoveries. Nothing can be more absurd than this. 
When al-Biruni had asked Ibn Sina “if things expand through heating and 
contract through cooling, then why does a [sealed] flask full of water break 
when the water within freezes?”, Ibn Sina had responded by stating that it 
was not due to the expansion of water that the flask breaks but due to the 
contraction of the air in the flask that creates a vacuum, causing the flask to 
break. Al-Biruni was not satisfied. He said, “your answer would have 
admitted no doubts had the flask collapsed inward, but the matter in reality 
is exactly the opposite; the flask bursts outwardly, as if it can no longer 
hold its contents.”26 This dissatisfaction with the answer of the man, who 
was then the acknowledged master of medicine, philosophy and various 
other sciences, was not only a reflection of al-Biruni’s penetrating 
intelligence and boundless quest for the nature of things as they really are, 
it also shows that such a body of factual knowledge always remains under 
scrutiny without being any threat to any faith. Thus, it is not the 
replacement of such facts, which were once believed to be true in the 
Islamic scientific tradition, which is the issue here; it is what lies beneath 
the facts. Seeing an ice crystal under a powerful microscope, one is not only 
dazzled by the fact that each molecule of water has formed hydrogen bonds 
to four, and only four, neighboring molecules at the comers of a 
tetrahedron around it, and that this tetrahedral arrangement has produced 
wonderfully arranged puckered hexagonal rings which join side by side to 
form puckered hexagonal layers which lie perpendicular to the hexagonal 
axis but also—and more importantly—by the fact that this unique property 
of water arising out of its ability to form hydrogen bonds leads to some of 
the most fundamental conditions for life to exist. And yet, modem science 
can only tell us that this wonderful structure is formed at this precise angle 
because of hydrogen bonding but tells us nothing about why hydrogen

26. Al-Biruni and Ibn Sina (repr. 1995), Al-As'ilah wa'l-Ajwibah, edited with 
an English and Persian introduction by Seyyed Hossein Nasr and 
Mehdi Mohaghegh, International Institute of Islamic Thought and 
Civilization (ISTAC), Kuala Lumpur. Al-Biruni asks ten questions 
pertaining to Aristotle’s De Caelo and eight other questions which were 
not related to Aristotle; this is the seventh of the latter questions. His 
eighth question was: “Why does ice float on water while its earthly 
parts are more than water and it is therefore heavier than water?” To 
this Ibn Sin2 responded briefly: “Upon freezing, ice preserves in its 
internal spaces and lattices airy parts which prevent it from sinking in 
water.” pp. 48-50.

atoms have this innate ability to form hydrogen bonds; it can only explain 
these bonds. And this is not a unique case; in fact, the ultimate limit of 
sdence is precisely this: its ability to explain—however precisely or 
inaccurately—what exists, and that too, in a rather limited realm.

But for a believing chemist, it remains a point of reflection that it is 
hydrogen, the most basic of all atoms, that combines with oxygen, the most 
essential element for all living organisms, to form water, which has this 
unique hydrogen bonding that holds its molecules at a certain angle so 
that, unlike many other solids, when water freezes, its density decreases, 
allowing ice to float over water, thus ensuring that a vast range of life will 
continue to exist in oceans and rivers, in all seasons, even in climes like the 
one in Antarctica. This is not merely an allusion to yet another argument 
from design; what is being said is much more fundamental. And FFe have 
created all living things from water, the Qur’an asserts with its characteristic 
brevity.27 Why? One may ask, why does science stop at mere explanation? 
What defines the new nexus between Islam and science is not a mere facile 
correspondence between explanations of science and the Qur’anic verses; it 
is an effort to first of all understand the metaphysical truths of the revealed 
text and then examine modem science in the light of this knowledge which 
cannot be merely a knowledge obtained and contained through the 
dissection of the text; by necessity, it has to be a knowledge that has been 
interiorized and that remains perpetually connected to its source, without 
such a living connection that constantly shines forth through the intellect, 
this knowledge cannot be called a true knowledge and the state of those 
who cany such knowledge is like that of a donkey that carries learned

,28boob, as the Qur’an so poignantly tell us.
Another aspect of the discourse that has become apparent is that 

modem science cannot be “Islamized” by sprinkling Qur’anic verses over 
its theories. This realization has fundamental implications for the Islam 
and science discourse as well as for the Muslim world in its search for a 
nodus vivendi. It is true that at the practical level, it has become impossible 
for any civilization to remain unaffected by modem science and the force 
and extent of penetration of modem science into other cultures will 
continue to increase. But it is also true that in spite of the loss that such an 
infusion entails, it is still possible for the representatives of traditional 
civilizations to fortify their civilizations by recourse to the primary sources.

27. Q. 21:30.
28.6.62:5.
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In practical terms, this involves the training and nurturing of a large 
number of young men and women in the perennial truths of the tradition. 
Once a critical mass has been attained, this will have a major impact on the 
future direction of these societies. Fortunately for Muslims, this is not an 
impossible task because the primary sources of Islam remain intact, both in 
content and message, both in their outward (al-zahir) as well as inward (al- 

batin) aspects. And at a certain level, this process has already begun and 
while in the immediate future, Muslim societies will continue to drift away 
from the traditional patterns of life, this centrifugal drift is bound to come 
to a halt through this effort which is now firmly established. What is needed 
is not the solution prescribed by the colonized minds of the nineteenth and 
the early decades of the twentieth century, but a true revival of the Islamic 
tradition of learning which will then give birth to a process of 
appropriation of modem science, something akin to what was 
accomplished during the eighth to eleventh centuries, though the new 
methods of appropriation, transformation and naturalization will be, by 
necessity, different from the one which had emerged in the previous case.

Although it is not within the framework of this inquiry to discuss the 
details of this new process of appropriation, it is important to state that this 
new process is integrally linked to the Islam and science discourse. It is 
through this discourse that a clearer understanding of the philosophical 
underpinnings of modem science are being realized. It is also the rightful 
function of this discourse to cull, out of the contemporary issues, enough 
material to formulate general as well specific Islamic perspectives on those 
aspects of contemporary scientific discoveries in various disciplines which 
have direct bearing on our notions of life, God and the cosmos. These 
perspectives need to be articulated vigorously and with integrity, always 
remaining true to the fundamental truths of the Islamic tradition. With a 
persistent effort at different levels—ranging from limited exploratory 
interactions between scholars to public forums—the new nexus will become 
central in the discourse and the profane efforts to prove the revealed text 
by modem science or to find one to one correspondence between the two 
will disappear.

Likewise, the revival of the severed ties with the Islamic tradition is a 
sine qua non for understanding the relationship between Islam and modem 
science. Without these ties re-established at the most fundamental level, 
nothing can be achieved. It is this re-established nexus that will help to 
make the discourse a vibrant and living entity, capable of sorting and 
processing material as well as having enough force to destroy the colonial

an

legacy by liberating hearts and minds. This does not mean a resuscitation 
of the glories of the achievements of the Muslim scientists as a nostalgic 
exhibit of a heritage that can be displayed in museums and enacted in 
scholarly texts; it means a wholesale reorientation of the society away from 
the colonized mindset, with a conscious centripetal move toward the living 
fountain of the tradition that would transform both the inward and the 
outward aspects of contemporary Muslim societies. Given the enormous 
impact of modem science already apparent, it may seem like
impossibility, yet this is the only option; all other paths lead to the 
perpetuation of the same doomed patterns that have emerged during the 
last hundred years. This effort should not be understood as any idealized 
call back to nature or yet another slogan for escape into some nebulous 
realm. This is not even a call to shun modem science and its products and 
seek refuge in some esoteric truth. It is precisely the opposite. It is an effort 
to seek, understand and interiorize the metaphysical truths of the tradition 
and then apply the wisdom gained from this process to contemporary 
realities with full vigor, force, persistence and clarity. It is the process of 
return in a certain way, but not of retreat.

Although it is still too early to articulate the exact paths through which 
modem science will be appropriated and naturalized within a renewed 
Islamic understanding, it is important to point out two major aspects. First, 
this process will take place within a more general process of revival of 
Islamic tradition of learning which is integrally linked to the revival of the 
Arabic language. Throughout this book, and especially in the second and 
the fourth chapters, we have discussed certain inalienable links between 
various expressions of the Islamic civilization (including its scientific 
tradition) and the language of revelation. For a revival of the Islamic 
tradition of learning, these links need to be re-established. This is only 
possible through a large-scale effort to re-educate Muslims in the various 
sciences that deal with the language of revelation. Without this grounding, 
nothing can be accomplished that can have any significant impact on the 
general process of revival. The self-evident proof of this fundamental 
requirement is that those regions of the traditional Muslim world from 
where Arabic has disappeared during the course of the last two centuries 
have become intellectual wastelands and even in the Arab world, 
masterpieces of Islamic scholarship remain buried in libraries because of a 
certain corruption of the language that has made this vast corpus 
inaccessible to many. The need to revive the tradition of Arabic teaching at 
a very young age has already been understood by a large number of 
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Muslims and the large-scale revival of Arabic language now apparent in 

Turkey, Pakistan and many other countries points to its becoming a 
generally accepted norm.

The second aspect is related to the Qur’an and science. The language of 
the Qur’an does not allow a semantic transference to the language of 

modem science. Thus, it is futile, rather absurd, to find telephones, 

microbes and the Big Bang in the text of the Qur’an. What is relevant, 

however, is the metaphysical teachings of the revealed Book which remain, 

by their very nature, ahistorical, timeless and forever true. It is this 

metaphysical framework that needs to be applied to modem science, and 

indeed, to all knowledge, whatever its source. This is neither a simple 

process, nor should this be the case.

This is also not a task that everyone can undertake. It requires 

institutions where a small number of scholars can be trained who are 

rooted in the spiritual universe of the tradition but who are also 

intellectually equipped to understand specific branches of modem science. 

Fortunately, there is already a large number of Muslim scientists now living 

in the West and working in some of the most advanced laboratories of the 

world; they are well suited to undertake this task, provided they receive 

formal training in Islamic sciences with the understanding that their 

education of modem Western science is both an asset and an impediment. 

It is an impediment because their formal training and personal 

experiences of a life lived in a non-traditional environment have created 

numerous cognitive patterns, peculiar habits of mind and a certain 

clouding of the intellect that act as blackholes. But, we affirm that a mirror 

remains a mirror, no matter how much dust may have settled on it, for a 

well-scrubbed mirror holds back nothing. Likewise, a new generation of 

‘ulama’ with enough understanding of modem science is emerging on the 

scene; the future of the discourse will be determined by these two groups.
• 29In general, the Qur’anic doctrine, and you will journey on from stage to stage, 

is true for both individuals as well as for societies and civilizations and Allah 

knows best.
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